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INTRODUCTION 

During the past two decades very many articles have appeared 
in the foreign press on the problem of the rapid searching of 
information. The first group of articles of this ^ 

siderable in number, were mainly figurative arid popular expo- 
sitions of the difficulties which led to this proWem . The doubl 
ing of the contents of libraries every 15 to 20 years, ‘he ever 
increasing expenditures on the search for previously obtained 
data prior to any scientific research and many other facts aroused 
the apprehension that unless the methods of literature searching 
were radically improved, mankind would soon be flooded by the 
Tver growing inflow of information. The sugps ions put forth 
to meet this problem included mechanization o. literature search- 
ing and the development of a suitable systern of handling and 
recording the substance of the information and the question data. 

The second group of articles published on this subject con- 
tained descriptions of such improved searching rnethods for indi- 
vidual limited branches of information. These included mainly pundi- 
ed cards with notched edges sorted manually by means ot needles, 
superimposed punched cards, examined against the^ light, and 
punched cards, sorted on ordinary sorting rnachines . The index 
data used for literature searching were bibliogryihical chaiac- 
terictics (year, country, author, etc) and subject headings taken 
from preliminary compiled lists. For each particular case the ar- 
ticles would give these lists (at least partially), and would describe 
the method of encoding the characteristics and distributing them 
among the fields of the card (the card model). 

These methods were found satisfactory for some individual 
limited branches of information and for individual use, but they 
could not be applied when it came to broader branches, due to 

* Among Soviet authors, see Jl. H. ryreHMaxep. «K Bonpocy o MamuHHOH 
lexHHKe HayMHOH HHcpopMauHH^. BecTHHK AKajieMHH HayK, Ks 8, 1952 roii. 

** For further information of the use of punch cards and bibliography, 
see R. S. Casey and J. W. Perry,«Punched cards^.New York, 1951. 
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insufficient mechanization and, mainly, to insufficient standardi- 
zation of characteristics and the difficulty of revealing the diver- 
sified relations between them. Thus, the general problem of 
literature searching fell into the problem of the mechanization 
of searching — the engineering of information machines and the 
problem of the development of a special information (machine) 
language, which would reflect air the relations between informa- 
tion characteristics, and the translation of information and ques- 
tion data into that language, i. e. indexing. 


literature searching purposes. Projects have been sueeested of 
ml'nfof fnforLtn lf™?nts in a'terr/horT^tae 



If the development of an information machine for ordinary 
language is not practicable in the near future, this should not be 
very difficult for any not too complicated information language, 
especially in veiw of the achievements attained in the design of 
modern computing machines. It is natural, therefore, that nearly 
all the rest of the articles,- not included in the first two groups, 
were devoted to the solution of this problem. There appeared des- 
criptions of and brief information on the use of improved punched 
card sorting machines (the IBM Co. electronic statistical ma- 
chine (fig. I), J. Samain’s first selector (fig. 2), etc.) and of 
specialized selecting machines (J. Samain’s second Filmorex 
selector (fig. 3), the V. Buch microfilm selector (fig. 4), 
H. P. Luhn’s machine). There were also indications as to the 
possibility of employing modern computers (UNIVAC, etc.) for 


the solution of these prohlprnc o^°t’’urtpd fhp • 

somewhat sobered the over-optimistic adhS of sth sea cie 
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,ade them look more attentively into the formuiation of the 
earefui examination of the problem leads to the following 


and made them 
problem *. 

A careful e> 
conclusions: 


1. The development of a special information language is the 
key problern among the three problems of literaiu'-e searching in wide 
branches of information. Especially in changing over to machine 
searching the erudition of the searcher must be replaced by 
a reflection of the connection between the characteristics (the 



smm. 


iwi 






• See series ol articles by J. W. Perry el al. 'Machine 
ing» in American Documentation for 19o4 and 1955, and also. B. IL P 
HHH. cHeKOTopue npodaeMU flOKyMCHTauHH h MexaHHsauHH HHcpopMd- 
UHOHHUX uOHCKOB», MocKBa, 1955 r. 


t*!’® language) within the language Standardizing the 
characteristics and finding the relations between them is a very 
complicated job, closely connected with the work on terminology 
and classification, which can be carried out only by a large body 
o specialists. A uniform international information language 
would obviously be the most valuable in this connection 
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2 Certain particular branches of information, which have 
n more or le=s^ ready-made information language, can do quiU 

well Willi refallvely simple and Ineepenslve 

sre,«*;..xrz;ir.“; 

;:s.r 

fpt work done in this connection must be sufficiently iiexioe 

'•sv;!.,s.sr£i.se ? »™ ft 

was designed in the Institute of Scientific Information of th^ 
USSR \c^ademy of Sciences precisely for expg-imental 
the development of an information language. Built 
of a conventional sorter with the least possible expenditures on 
rLonstruction the machine, as will be demonstrated bejow, is 
capable of working with almost any language ^od® 
fic^entlv flexible to carry out all kinds of experimenta searches. 
Ses aOer the test work has resulted in the development o 
a language and code for separate particular P^’^^lems the HIM 
ran be modified without difficulty specially to solve these tasks 
and used for regular work in various establishments and enter- 
prises, especially^ those already equipped with punch card ma- 
chines. 


1. Information Elements, Index Data, Conditions of Selection, 
Consecutive Action Machines* 

Aggregates of information sought will be termed information 
elements Ino. data in ari information element are more or less 
closely related. Thus, for instance, one may assume that an infor- 
mation element is the aggregate of information contained in 
a certain article or abstract, or concerning a certain experiment 
process substance, plant, animal or person. Thus, the information 
element concept is a very conventional one, varying from case 
to case. ** 

The index data or characteristic information of an informa- 
tion elempt to be used in searching fail into <(bibliographicah 
and <sub}^t> data. The former include all the data on the time, 
place, author and other conditions connected with the origin 
of the information element. The latter describe the subject mat- 
ter. As a rule, each item of characteristic information is an inde 
pendent unit (conception) and may serve as question data, i e 
any one of them may become the basis for a search. In the simpl- 
est case the data contained in an information element can be 
described by merely naming the information characteristics 
without indicating any logical or grammatical relations between 
thern within the information element. While this is quite natural 
for bibliographical characteristics, in the case of subject data, 
such a method often results in the construction of a rather comp- 
hcated system of subject headings, which makes it difficult to 
standardize these headings and reveal the classification relations 
between them. Hence, part of the subject characteristics within 
the information element must be provided with the simplest types 
♦ relations: grouping of characteristics, similarly 

to the division of an ordinary article into sections, paragraphs and 
sentences; introduction of subordination of characteristics within 
groups, in analogy with the usual relations between the parts of 

* For further information on the questions dealt with in the fir« 5 t fnnr 
paragraphs, see the article by V. P. Cherenin cited on p.6 
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fication relations between thetn. Inclusion g 

tions does not require any con derabU the 

of the machine dealt with in this information elements 

““•Question .data are also represented 

of' gramin^paj^rdation^^^ F°r a^P'^edy 7|hall 

assume that in this cc.se a ^horQrfpri<,tics Then the basic 

“T* “2 s ?=£' v-sc r r 

mmms 

"’°Thus"°no' matter what the selection specifications, the machine 
must co’moare the characteristics of the informatics elernent with 

Ira?: t IS 

nf iat:i?rrs^ r r.cS'cr ?e 

'a^nlTe ttseZti:?' aXn 

??mDarisor not onlv of the characteristics Ihemselves bu of 
the nrammaticat relationships between 7™ 7aTof' th “paral- 
the Search rate of these machines is lower 

IpI artion tvoes they require a minimum of equipment to eneu 
the matching since onlv one information element is compared 
with the qu&t^^^ time. The ElM machine is of the conse- 

cutive achon type, and hence, parallel-action machines will 
be discussed in this article. 

■\nv con'^ecutive action machine must contain. _ 

al'a carrving or switching device to match the information 
elements one’ by one with the question characteristics; 

- 10 — 


b) a device for scanning the characteristics of the informa- 
tion element; 

c) a storage unit to hold the characteristics of the question; 

d) a device comparing question characteristics with those of 
the information element; 

e) a selecting device, consisting of elements registering the 
results of matching and the fulfilment of the selection conditions, 
and of an executive organ wh'ch separates the information ele- 
ments required from those not required. 

In order that the machine should perform these operations 
it is necessary to render the characteristics both of the informa- 
tion element and the question in coded form to make them avail- 
able for machine scanning. The coded index data of the infor- 
mation element are introduced into the machine on a so-called 
medium (film, magnetic tape, paper tape, punch cards, etc.), 
while the coded data of the question are kept in the storage 
device. Next to the symbol for the index data of the information 
element may be not only the name (number) of that information 
element, but also a full description of the data contained in the 
element in legible form (written by hand, typed or printed, in 
the form of a microfilm image, etc.). The sections of the medium 
corresponding to the required information elements are either 
separated out directly by means of the executive organ, as is the 
case with the punch cards in the EIM machine, or are photo- 
graphed, or their content is re-recorded. 
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2. Coding 

The codes discussed below may be applied i" 
kind however having in mind the HIM. we shall deal specia ly 
with’ the possibility of representing index data as groups 

are ihe closed contacts of a plugboard ^°Ynt a^second- 
term these symbols secondary code symbols, forming 
.ry coded d^ssignation of an item of index data ^ach ^ 
in ^contradistinction to the primary code symbols and designa 
tions found in the vocabulary of the are ^strictly 

iE’«te' re^S^wTsS’^r^- 

f'r^o^rife rhf:XTan\. Ireful IsslVthlrihe^f rn^mber 

of p« srmbo[s which can occupy.the .r-tH. rank 
by ^unity if the absence of a symbol is not to be designated, i 
7. In p^articular, the indices may be words of 
aee in a definite grammatical form (for instance, in 
mfLtive case Singular, etc.). Thus, the indices are intermediate 
forms between the usual denotation of characteristics and their 
secondary coded designations; having j ‘e^ 

of the former, they at the same time quite reflect the ‘a^ter i. e^ 
are in a way instructions used by 

secondary code designations on the punch card and in the sto g 
unit. Thus, for instance, if the punch card field consisting of one 
bit at the intersection of column 6 and line 9 is 
item «automobile» according to a direct code (see below) the 
index may be «D, 6, 9». If the item is encoded according to 

- 12 — 
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'j \/qz s e z 
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R^^nTt thTsecondary jode [e* ^us^see, 

first of all how “^es may be subdmded^a^ 

cation. Evidently, the folio g code symbols, entered in 

items differ only m the conftgurauo J j tics (sur^-rpositional 

a single field. each W 

ry' T«s‘y'£ t 

E5bf 

of the separate characteristic . corresponding 

parasitic symbol eonfigurations are apt i^^forma- 

to characteristics which ^ g|g^,tion of superfluous, unneces- 

tion element. This leads to the „ searches and hence, 

sary information elements ";hen se^ , 

^llXsTV^irare’^Se^which contain the specified plurality 

" wLen^rn|3;%e ^ -^a^ 

each respective bit of the stor^g ) punched only on those 

S.J ”:ss t 

;tr;rr«i\2«e5*3 

than 960 characteristics. “ 's adva^ j comparatively 

for the absent characteristics results m results in 

l“he'selecii"n^Parthfca;Ss which contain the specified plurality 


characteristics. Mutual exclusiveness of the characteristics means 
that any information element may contain not more than one 
characteristic of each group. A separate field of the punch card 
is assigned to each group of mutually exclusive characteristics, 
the location of this field determining the group, and the symbol 
configuration — the characteristic itself or its absence. The local 
code is advantageous when the information elements as a rule 
contain characteristics from almost each group. Then almost no 
fields are left unoccupied on the punch card. The question data 
are also recorded according to the local code. When matching, 
those cards are now selected on which the plurality of holes 
in the fields corresponding to those containing the question cha- 
racteristic in the storage unit coincide with the plurality specified. 

The non-local code is, for the majority of problems, not only 
the most highly manipulative, but also the most compact, since, 
unlike the local and direct codes, in using this code only those 
characteristics are entered and take up space on the card, which 
have been assigned to the given information element. The fields 
assigned to the individual characteristic items may be arranged 
arbitrarily on the punch card, as long as they can be scarined 
consecutively in matching. The question data are also entered 
according to the non-local code in separate fields of the storage 
unit. Each pair of characteristics is matched, one from the field 
of the punch card and one from the field of the storage unit, to 
reveal coinciding symbol configurations. Depending on the se- 
lection specifications, when matching, information elements may 
be selected containing all the characteristics specified in the 
question data, or a certain predetermined number of them. The 
number of pairs to be matched obviously equals the product of 
the number of characteristics on the punch card by the number 
of characteristics in the storage unit. 

All the codes described may also be used simultaneously; in 
this case the card and the storage unit are subdivided into superpo- 
sitional, direct, local and non-local code zones. Mixed codes, 
consisting of the main codes mentioned above, are alsP possible. 
For instance, to combine characteristics into groups (page 9) 
a superpositional non-local code may be used, where several 
characteristic items are entered according to the superpositional 
code in each of the fields mapped out for characteristic groups 
according to a non-local code. A superpositional local code 
is also possible when the characteristics are not entirely exclu- 
sive, and a local-non-local code, when the characteristics, entered 
according to the non-local code are preliminarily grouped, each 
group having its own zone of the non-local code. etc. The EIM 
can operate with all these codes, with one limitation concerning 
the configuration of the symbols, which will be described below. 
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,n encoding the <=haracteristics withm the fields (m^he^case 

tLWsibiimes 

^‘co^nt-ttTf^ra certain field consist of an 

"''"since the general relationships between ‘^haracterUtics may 

he rSected in recording indices and 

necessity of facilitating the operations of encoding 

her of ranks the indices entered m ‘bat held rnay b ^ 
lually single valued correspondence^ 'Lct^n rs subdivided into 
bits'°in%a"ch'' of which one secondary code P" Jj? 

• sr,;; s a *:asr.rir..?evr» 
sj“ aS4” — Ti hi 

fulfilled: 


-It 




In case of a binary code, where the primary code symbols 
may be expressed by different numbers of secondary code sym 
bols, the corresponding condition is: 

2^r>q^ 

ccnli'srof^requafnutbe^Tb'tfan'’^^ arfdivided" tdSy 

ErSerlE ^e“ltd1d K if 

Shhe-si^Sn^i is^'t"orheiT‘'t^" algl'e 

division into sections. 


3. Example of a Punch Card Model 

In order to illustrate the various systems of coding we shall 
consider one imaginary example. Let us assume that the inform- 
ation elements are the medical records of the patients of some 
large medical institution, say, a tuberculosis or onkological in- 
stitute. Then zone I (fig. 6) could be used to record, by means 
of a local code, all «bibliographical» characteristics: year, unit 
history number, the patient’s name, age, sex, nationality, etc., 
as well as the symptoms and average anatomo-physiological 
examination data over the entire period of the disorder, which 
have many mutually exclusive values, such as blood pressure, 
pulse, blood and gastric juice analysis data, etc. Symptoms of 
the disorder which take only two values — presence or absence — 
such as general lassitude, high fatiguability, absence of appetite, 
disposition to perspire, etc. are recorded using a direct code, in 
zone II. Zone III is set aside for the names of all the physicians 
attending the patient, entered by a superpositional code. Zone IV 
may be employed to record, by means of a non-local code, all 
the diagnoses (preliminary, clinical and pathologo-anatomical) 
and the prescriptions and treatment assigned (medicines, ope- 
rations, etc.). 

Any set of rules will do for entering characteristics in the 
fields, as long as the code is of the selector type. Thus, for in- 
stance, fields holding names could be divided into 7 sections 
each (according to the number of columns) and the correspond- 
ing letter of the name could be entered as two holes out of the 
twelve possible. The number of possible combinations would then 
equal C2i2 = 66, which is quite enough for recording the 32 letters 
of the alphabet * (which are identical primary code symbols for 


* This refers to the Russian alphabet, which has 32 letters — Tr. 
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a„ the ranks) and ‘'sIs'Thovvl'for 

following advantages. 

a) the primary code symbol corresponding to each column 

^^’"bl’ynctrVis tcM^ card punches (al - 

™n%‘’ercard; can be arranpd in lexicographical order 
(alphabetic'! for instance) with respect to the ^mbols m 
several columns, by using a con^ntional sorter^ 

It would be more economical, tor instance 1^5 ®^ , ^ 7 . 

thejields rne^lion^i above mto^ sections the name indices 

f thp firc;t 12 letters of each name instead of 7, 
rnflhe°"sec 1 iot cmiid be' arranged horizontally, each linescrv- 
ing as one section. 

“ i;™ 

and unit history number, , , r ^ for the unit 

1 -corded, and the section of th , ' o,, nunching in each 

historv number may be separa e _ , jo fpe rank 

column only yc position c^orrespon^ng^ to Ihc^d.gd^^ 

it represents (qr mo unit history number, and the 

digit number, representing yn't by ° V consideration. Ob- 

f^' his is"lo- n"t L most economL way of utilizing the 
yiously Ibis IS also not the for the patient’s age consists oi 
fields. For ‘^stance rnakes it possible to record any 

two sections qg'^ hv ’oun h krtwo holes in each section 

number yrm 0 99 by p ^ g.^ ^ 

if IIHSS 

sSilfiSMSiS 

i“^iV> 4 )' tTc" rllmatdf "of tne' /, to L used tor recording 
s'ymptom;; is divided up into fields and sections in a similai 
manner. 


BaMoovv — (icishXniBWCwn^* 




§0 


5,^ ^ kf - 
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Zone IV consists of 12 fields, arranged horizontally, line by 
line. This arrangement complies with the above mentioned ne^b- 
sity of scanning, the fields consecuhyely 

fields are broken up into sections (identically this time a** 
The fields) depending on the non-local code characteristic indices 
(for diagnoses, operations, medicines, etc.). If the indices in 
the vocabulary of these characteristics are eighl-digit nurnbers, 
each field may be subdivided into 8 sections of 5 bits each (gr — 
_ 5 . ^ 2- O 5 — 10 = qr)- If they are made up of leters^ then, 

adding two ’columns to the zone, each fj^eld is sub^vide^ into 
6 sections of 7 bits each (gr == 7; Vr == 3; O 7 — 35>qr 
The subdivisions may be more complicated: for mstance, ihe 
first section may consist of 8 bits, making it possible to record 
any of 70 primary code symbols which may appear in the hrst 
rank of the index (g, = 8; Y, = 4; C's = 70 = q. ; the second 
section may have 7 bits for recording any letter o. the alphabet, 
and the remaining 5 sections may be left for recording figures. Final- 
ly a less convenient, but the most economical code may be used 
by which, without breaking the fields up into sections, any of 
indices may be entered by punching 20 holes. 


Zone I 


Field 

Index data 

Index j 

Code 

Year 

1953 

3 

C',0 

Unit history number 

10579 

10579 

- 

Name and initials 

K. r. KopKH({)CKafl 

K. r. KopHlKjlCKaH 

03; (fig. 8) 

Sex 

female 

11 

C'a 

Age 

58 

58 

C2s (fig 9b) 

Natioi^aiity 

Russian 

0, 1, 2, 3, 4. 5 1 

C6,2 

Blood pressure; 


1 


a) upper 

135 

135 

0^5 (fig. 9a) 

b) lower 

70 

70 


Pulse 

72 

072 

• 

Erythrocyte sedimen- 

43 

43 


tation test 

• 

Free HCl in gastric 




juice 

etc. 

0 

1 

00 

■ 


Zone II 



26; 0 

Pain 

Loss of weight 

Absence of appetite 

General lassitude 

27; 5 

27; 8 

29; 3 

Filling deficiency in stomach when 
X-rayed 

32:7 

etc. 



Zone III 


Index data j 

Index 

Code 

KocTHHa 

1 KocTHua 

C2,2 (fig. 7) 

MaxyjieHKO 

MaryjieH 


iilnpOHCHKO 

LLlHpo^eH 


etc. 




Zone IV 

Index data ! 

Index j 

Code 

Achyllic gastritis 

L>K 12437 

CS; Ch (fig. 8); 

Cancer of the stomach 

L>K 12780 

C^s (fig. 9a) 

Secondary anemia 

QK 57992 


Fibrous pulmonary tuberculosis 

RJI 37865 


Metastasis in the liver 

Ln 12754 


Sub-total resection of the stomach 

L’>K 12795 


Symptomatic therapy (morphine) 

WC 25639 


etc. 




24 — 
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Fig. 10 shows the punch card for a certain concrete (again 
imaginary) medical record. In order to make clearer the use of the 
codes described above, let us see how some of the index data of 
this medical record are encoded. 

The indic.es of the characteristics, together with the headings 
of the fields (in the case of zone I) and the selected codes, as 
has been mentioned above, fully reflect the positions of the holes 
punched on the card. This can readily be seen if the indices in 
the above tables are compared with the holes punched in the 
card shown in fig. 10. There are, however, a few details which 
should fe explained. 

Note, first, that in the model the section sequences of the 
fields of the card, corresponding to the first, second, third, etc. 
ranks of the index may be arranged either from top to bottom 
(K. r. KopHH4)CKaH, age 58), or from left to right (No. 10579, 
Er. sed. test, 43, KocTHua, L>K 12437, etc.), or in both ways 
alternately (pulse 072, upper blood pressure 135). Obviously, 
any type of correnspondence between ranks and sections may be 
accepted, as long as it is convenient for the operator and for 
decoding (reading). 

The indices 11 (sex) and 0, I, 2, 3, 4, 5 (nationality) of zone I 
denote the position numbers in the respective fields in which the 
holes are' to be punched. Similarly, for zone II the first number 
in the index denotes the column number, and the second — the 
line number. 

In entering characteristics according to the superpositionai 
code in zone HI we come across the above mentioned superposi- 
tioning of symbols. Thus, for instance, the holes in this z^e make 
up the name «/loKXHHa» and a number of others However, 
this is no predicament in our case, since the probability of phy- 
sicians with such names working at the institution under con- 
sideration is very low. Evidently, the greater the number of 
characteristics recorded in zone III, the greater 
number of such superfluous, unnecessary names. Thus, the usu- 
ally small number of physicians attending each patient is also 
a favourable factor. These questions can be studied in greater 
detail by applying the probability theory. 

The indices of zone IV are recorded, as is known, in separate 
lines of the punch card in arbitrary order (on the card under 
review they are recorded in the same order as the characteristic 
information in the text). It is assumed that the characteristic 
information to be entered in this zone has been systematized and 
is listed together with the corresponding symbols in a special 
vocabulary. In our example the first rank of the index may be 
any one of 70 different arbitrary symbols (C^ = 70), the second 



may be any letter of the alphabet, and the rest of the ranks are 

^^^earches of the medical records may be made on any questions 
or sets of characteristics, both for statistical (^- 
number of Ukrainian women aged between 40 and ^ ^ 
the institute in 195 1 for cancer of the esophagus), -and for sc 
entific purposes, for instance, to establish the 
ween s%ptom complexes and disorders, or to find s mdm 
medical records, etc. It would be useless in this article to e ia 
ate on the expediency of the various questions ^^at could be 
put, since the authors are not specialists in medicine and have 
taken the above example, as has been mentioned ^before no 
from practical experience, but just as an ‘lustration . A similar 
remark should be made concerning the model 
in which a great variety of field arrangements 
gurations (codes) have been employed purposely t^J^e sake 
of illustration. The work of the punch operator would be greatly 
facilitated and accelerated if a smaller number of codes were used 
and the symptom fields in zone I arranged more conveniently (for 
instance vertically instead of horizontally). 

Thus the final (work) model of the punch card may differ 
very greatly from the above. For other purposes the models may 
be enUrely different — some of the zones may be missing, or sc^al 
L-bcal code zones may be included, the ^‘‘bdivision ^ the 
zones into fields and the fields into sections may be ^‘^/crent 
etc The main point we should like to emphasize, noweyer, is that 
the EIM can work with any model at all, without entailing chang- 
es in design since the operation of matching t^he index data 
on the punched card with the characteristics in the storage unit 



* An analogical of punched ^^cards B^^d’ley’^ 

C AndXn ^Medical Recoa« on Punch Cards.. The 

MnHprn Hn.snital. vol. 82, Nos. 4, 5; 1954. 
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4. Principles of Matching Index Data 

Since the location of the fields of different characteristics 
recorded according to the superpositional, direct and local codes 
is known, these characteristics can be matched by merely estab- 
lishing a single valued correspondence between the bits of the 
punched card and those of the storage unit, and matching the 
symbol configurations on the punch card with those in the stoi 
age unit. In this case ail the fields can be matched simulta- 
neously, the results for all the characteristics being registered 
in a single registering element. When a non-local code is used, the 
line of the punch card in which the field of any given charac- 
teristic may be located, is not known. Therefore, in this case 
each of the characteristics on the card must be matched con- 
secutively with all the characteristics in the storage unit. The 
results of individual matchings made in the course of one run 
of the card are registered separately for each characteristic of me 
storage unit by means of its own registering element. Since each 
pair of matched fields have equal dim.ensions, a single valued 
correspondence is establistied between the bits of these 
also, and it is again the symbol configurations mat are matched. 

As has been mentioned above, with suDeroositional and direct 
codes the symbol configurations are matched tor inclusion, 
i. e. it is established whether the plurality of holes in the card 
includes the given hole plurality corresponding to the plurality ol 
code symbols in the storage unit. In the case of local and non- 
local codes they are matched for coincidence of pluralities on 
the fields matched. Matching for inclusion is much simpler with 
all devices than matching for coincidence. It can easily be seen, 
however, that when using a selector code the results of matching 
for inclusion are identical with those of matching for coincidence, 
since the pluralities matched always contain the same number 
of holes. This is why only selector codes are used in the EIM 
machine. 

Now let us see how characteristics ol superpositional, direct 
and local code zones are matched. We shall assume that these 
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three zones take up a part ot the punched card consisting of 
a certain number of complete columns. Taking it for granted 
that the fields of the storage unit in which question data nave 
not been specified (or even the sections in which pnrnary code 
symbols have not been specified) do not contain secondary code 
symbols, we shall define the selection specification for the cards 
required more accurately as follows; those cards 
ed^ whose plurality of punched bits M (in the part of the card 
under consideration) includes the plurality of bits containing 
code symbols in the storage unit M* (the bits of the punch card 
and the storage unit being identified). . 

Making use of the example discussed in the previous parag- 
raph we shall explain these selection specifications for two cases 
when they are and when they are not fulfilled. 
let the search be made on the following question: «to und all me 
medical records for Russian females aged from 50 to 59 with 
no free HCl in their gastric juice, with erythrocyte sedimentation 
test showings from 40 to 49, with absence of appetite and witH 
filling deficiency in stomach when X-rayed, who suffered in 
1953 from achyllic gastritis and secondary anaemia and were 
subjected to subtotal resection of the stomach by physician UIh- 
poncHKO ». The question data are entered in encoded form m the 
storage unit in accordance with the accepted card inodel (fig. o). 

A ounched card containing holes corresponding to the coue^ sym.- 

bols in the storage unit, is shown in fig. 11. In the second ^se 

let the inquiry differ from the fpt only in dealing men 

subjected to total resection of the stomach (index 

Hence, the punched card for the second question which is show^ 

in fig. 12, differs from the first only in that the 12th position 

of column 14 is punched instead of the 11th, 

of the lower characteristics in the last section is in column 80 

If we now check the fulfilment of the selection specification 
for the card shown in fig. 10, ignoring the right half of the oar ^ 
then by matching the plurality of troles (M) contained in the 
first 40 columns of the card with the plurality M contained m the 
first 40 columns of the cards shown in figs. 11 and 12, it will be 
seen that in the first case M includes M *, whereas m the seo^ 
case it does not. Hence, for the data specified by the t^st ques 
tion and recorded in the first three zories the punched card is 
selected, while for the data of the second it is not, in accordance 
with the meaning content of the two questions. 

since tne scanning imit ol the EIM machine consists of 
80 bruches, under which all the 12 lines (positions) of the punch- 
ed card oass consecutively, the fulfilment oi the selection spe- 
cffications is checked in the course of 12 strokes. During the «-th. 
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Stroke the bit pluralities M\ and Mi* of the «i-th» line of the 
■punched card and the storage unit will be matched- The matching 
of the two lines is based on the easily proved thesis that the in 
elusion of Mi* in Mj is equivalent to non-intersection between 
the pluralities M‘, and Mj*, where Mi is the plurality of unpunched 
bits in the line, supplementary to the plurality Mj. In order to find 
whether these pluralities intersect or not, all the brushes in the 
storage unit corresponding to the bits of M,* should be connected 
to the registering element, and the wiring should be set up so 
that at the moment of matching current pulses could go through 
to the registering element only from brushes which do not make 
contact with the contact roll through a hole punched in the card, 
i. e, from brushes corresponding to the bits of M|. Then, if MT' 
and Mj intersect, the registering element will be energized, while 
if they do not intersect, no current pulse will be sent to the 
registering element, and the latter will not be energized. If the 
registering element is not energized in any of the 12 strokes, 
the pluralities M and M* have not intersected, i. e. M includes 
M*, and the selection specifications are fulfilled. 

Thus, for instance, for the first question (fig. 11) all the Mj 
shown in fig. 10 include Mj*, and the registering element will 
not be energized at all. For the second question only M 12 does 
not include M, 2 * (Mi 2 intersects with Mil only in one bit in column 
14), but this is enough for the registering elemerit to be energized 
and register non-fulfilment of the selection specifications. 

The main difficulty in carrying out such a matching operation 
is the necessity of evolving, i. e. matching one by one, the lines 
of the storage unit (the lines of the punched card are evolved 
automatically as the card moves under the brushes). On the 
basis of the foregoing, the introduction of any line of the storage 
unit into the matching operation reduces to connecting the 
brushes corresponding to the bit plurality Mj* in the «i-th» 
stroke to the registering element. The use of a large number of 
relays, selectors, etc. for this purpose involves a very large 
number of contacts (up to 960), while the use of a question 
card rotating past a second set of brushes would require sub- 
stantiar changes in the design of the sorter on which the HIM 
machine is based. Besides, such a solution would be of no use, 
as we shall see further on, in matching index data recorded by 
a non-local code. The method accepted for the HIM machine con- 
sists in joint interplugging of the brushes into groups corres- 
ponding to each plurality Mi*, each group being subsequently 
switched to the registering element by means of only one cam 
contact or relay. Obviously, the brushes must be interplugged 
through intermediate elements, since connecting the brushes di- 
rectly would give rise to by-pass circuits. 
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In case of a non-local code zone consisting, as before, of 
a certain number of complete columns, each line of the punched 
card (rather, the part of the line belonging to the zone in 
question) must be matched not only with the corresponding line 
of the storage unit, but with all its lines. In matching each 
pair of lines — the «i-th» line of the card (i=0, I, ..., 9, 1 1, 12) and the 
«j-th» line of the storage unit (j = 1, 2, ..., K, where K is the 
number of characteristics in the question) — the inclusion of 
the plurality Mj* of bits containing code symbols in the «j-th» 
line of the storage unit, in the plurality Mj of punched bits in 
the «i-th» line of the punch card is checked, as before. The match- 
ing is carried out in exactly the same way as described above, 
by determining whether the pluralities Mi and Mj* intersect. 
Thus, if the registering element is not energized when Mi and 
MJ* are matched. Mi includes Mj*, i. e. the characteristic re- 
corded in the «j-th» field of the storage unit coincides with the 
«i-th» characteristic of the punched card. 

Since the specifications for the selection of the desired cards 
in the case of a non-local code are of a more complex nature 
than the simple requirement of inclusion of all the characteristics 
specified in the storage unit within the aggregate of index data 
entered on the card, each characteristic in the storage unit has 
its own assigned element which registers the inclusion of that 
characteristic in the index data on the card. This also solves 
the prcbem of evolution — the matching of all the lines of the 
storage unit with each line of the card. Each line of the card is 
matched in this case at once with all the lines of the storage 
unit simultaneouly interplugged through intermediate elements 
with the groups of brushes corresponding to the pluralities Mj* 
and with their individual registering elements. During each run 
it is thus found which of the registering elements failed to be 
energized for at least one line of the punched card, thus revealing 
which of the characteristics in the storage unit are contained 
among the index data on the punched card. If the number or 
relative position of the registering elements not energized comp- 
lies with the selection specifications, which is determined by 
means of the selecting unit, adjusted for these specifications, the 
card will be selected. 

This will become clearer if explained for our example. The 
index data of the non-local code zone shown in fig. 10 is repre- 
sented by the punched bit pluralities Mo, Mi, ..., Ms, Mu (desig- 
nated according to their respective line numbers). The question 
data (fig. 11, 12) is represented by the pluralities Mi*, M2* and 
M3* (numbered by the line from top to bottom). For the first 
question (fig. 11) among the pluralities Mj shown in fig. 10 
the pluralities Mu, Mi, and M; include the pluralities Mi*, M2* 
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and M 3 * respectively. Therefore, when line 1 1 ot the card comes 
under the brushes the registering element of the first question 
characteristic will not be energized; when line 1 comes through, 
the element of the second question characteristic will not be 
energized, and when line 4 goes through, the element of the third 
characteristic will not be energized. Since the selection specifications 
in our example consist merely in the requirement that all three ques- 
tion characteristics be included in the index data on the punched 
card, these specifications are fulfilled in this case and the card 
will be selected. For the second question (fig. 12) the plurality 
M 3 * is not included in any of the pluralities Mj, and therefore 
the registering element of the third characteristic will be ener- 
gized for all the lines of the card, which will register non-ful- 
filment of the selection specifications. 

There will obviously be no difficulty in adjusting the wiring 
of the selecting unit to simultaneously take account of the condi- 
tion of the registering elements for several non-local code zones 
and for superpositional, direct and local code zones, making it 
possible to select the punched card in one run according to all 
the selection specifications. If the capacity of the storage unit is 
increased, it can be made also to hold several questions at once 
and to select in one run all the cards complying v.^ith at least one 
of the questions. This greatly increases searching speeds and 
means less wear and tear for the cards. The selected cards are 
then examined separately on each question. 


5. Recording and Reading Information 


The coded designations of the index data of the information 
element are entered on a punch card by an operator using a card 

' When the index data is encoded by superpositional, direct or 
local codes, to be entered as holes punched accor ding to a defi- 
nite pattern on the punch card, a conventional 80-coiumn card 
punch is used. The design of this punch is slightly modified to 
permit punching various numbers of holes in the same column 01 

the card (fig. 13). 1 1 j 

When the index data are encoded after a non-local code, ac- 
cording to which each characteristic is entered in one of the po- 
sitions of the card, two cases of recording are possible. In the 
first, when the number of different primary code symbols is 
large recording is done by means of an ordinary card punch. 
In the second case, when the number of different primary code 
symbols does not exceed 40 or 50, the card punch is equipped 
with a simple device for encoding the individual symbols alter 
the accented code. When recording, the card passes under the 
punches "^of the punch mechanism several times, according to 
the number of characteristics to be entered. 


Another method may also be used for entering index data 
by non-local code, based on the utilization of the duplicating 
mechanism of the punch. In this method a master card is p^re^ 
pared beforehand for each characteristic, the latter being punched 
in a definite position on the card as a combination of holes. 
The master cards corresponding to the index data of the inlor- 
mation element are placed one by one in the duplicating me- 
chanism of the punch and the holes in them are duplicated in 

various lines of one punch card. r a u 

The data punched on the cards are verified by another ope- 
rator making a second set of cards, after which the two copies 
are compared. When using the duplicating mechanism the cards 
are verified automatically. 
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Fig. 13 



Fi g. 14 

A conventional verifier (fig. 14) may be used to verify the 
data entered on the card, if the wiring of the verifier is altered 
to allow each column to be verified in more than one stroke. 
Only one hole in the column is verified at each stroke. 

After selecting the punched cards in accordance with any 
specified question, the basic bibliographical on the data inform- 


ation elements contained in them have to be read. These data 
are, for instance, the catalogue number or some other conven- 
tional number. These data being entered on the card in the .orm 
of punched holes, they have to be listed on paper to be read. 



Listing from the punched cards may oe cione by meaiis^O; 
an ordinary or alphabetic labulator. However, inasmuch as me 
bibliographical data are compact and the time needed to list 
them sav, with a tvoewriter, is not very great, a comparatively 
inexpensive listing device is used for this purpose. This device 
for listing data from punch cards consists of a motor-driven 
typewriter and a conventional punch card verifier (tig. lo). 
The two units are electrically connected. 

The punched cards, the data of which have to be listea, are 
placed in the magazine of the feed mechanism of the verifiei 
(firr 15-a). When listing, the card passes under the scanning 
mechanism of the Verifier column by column and the dam are 
transmitted as electrical pulses to the magnets of the typewriter 
(fig 15-b), which lists the data automatically on paper. 


- 36 - 





j;i 


6. EIM Design 

The EIM machine (fig. 16) was built on the basis of a C 80^-1 
horizontal sorter and is an improved rn^difi cation of the 
latter. The improvements, intended to impart to the hlM, the 


/ ^ 



Fig. 


16 


required universality in fulfilling its taks, involved alterations 
in the scanning mechanism and in the mechanism for entering 
question data (storage unit); besides, an electrical wiring dia- 
gram was developed and set up for automatic selection of the 
required information. 


The wiring diagram for automatic selection of information 
required conits, Essentially, of two sections. The first sect.on 
is^the diagram for matching the information f 

rislirs The second is the diagram for registering the resu 
of te matching operations and controlling the 
porting^he punched cards to the respective pocket 
^ The matching diagram has no electron tubes or relays and 
is made up of inexpensive and reliable elements, .he 
diagram includes several electronic and relay elements, the num 

to®of which depends on the number of rharactenstics in he 
fuestorThe nuUer of elements in the part ‘he reg.s r mg 
diagram which serves the matching diagram lor characteristics 
rSrd by a non-local code must be equal to the number of 
charadtistics in the question. The part of the registering dia- 
gram which serves the matching diagram for 
ed on the punch card in other codes requires only one element 
Such electrical wiring for automatic selection of information 
provides tbTrlquTed^niversaiity of the EIM operation at low 
and with sufficient reliability. , . . t 

As has been mentioned above, the EIM, can select information 
entered on punch cards in codes of any kind or combinations of 
codes except the ordinal code. Especially no eworthy is the pos- 
sibilitv of selecting information simultaneously for several ques 
t on charade is^ one run of the batch of cards to be exa- 
rdned ThfcTnvenience of this method of select on is in the 
Dossibilitv of introducing various specifications of logical rela 
tions between the characteristics of the question. Special electronic 
unUs weTe developed and included in the wiring diagram of 
the EIM permitting the introduction of logical specifications 
betw™’an^ T question characteristics entered in a non-local 

^°'^The additional units include an electronic eounter for regis- 
tering the number of question characteristics ^ I 

coincide with the characteristics of the information element 
examined. The capacity of the counter can be increased if necessary. 
By using this counter information elements containing a certa^m 
predetermined number of question characteristics can be 

An electronic selecting device has also been developed, by 
means of which information elements containing, for instarice, 
the cL?acteristics A and B or C, but not containing D. etc. 

he noietihai selection of information ente^d m 
a non local selector code, if the question contains only one 
?hJJS^SSlc, “ doni using a%ery simple matching dia- 
gram. 
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The principles of design of the EIM wiring diagram make 
I it possible, if necessary, to increase the capacity of the storage 

unit 5 to 8 times without great difficulty, thus permitting 
information to be selected simultaneously for several questions. 

Like the conventional horizontal sorter, the EIM has a me- 
chanism for feeding cards at a rate of 400 per minute, and 
a magazine, in which the cards to be examined are placed 
(fig. 16-a). 

When the EIM is set into operation the cards are fed one 
by one from the magazine to the brushes of the scanning unit 
(fig. 16-b). Unlike the ordinary sorter, which has only 1 or 12 
(machine with a selector device) brushes, the scanning unit 
of the EIM has 80 brushes, one for each column on the punch 
card. 

The question data are set up on a reinovabie plugboard (fig. 16-c). 
The same plugboard is used to set up the specifications for se- 
lecting the required cards. A more convenient storage unit of 
greater capacity has been designed in the form of a keyboard. 

Fig. 16'd shows the registering elements of the wiring dia- 
gram, which register the results of matching the cards. There 
are 12 elements for non-local codes, and one for other codes. 

The greater part of the EIM wiring is mounted on 2 special 
panels (fig. 16-e). 

The selected cards pass into pocket I (fig. 16-f) and the rest 
go to pocket II (fig. 16-g). 

Translated by D. Sobolev. 
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Tiipa>K 2 000 3K3. Ueaa KnarH 4 p. 

Sa Kaa .Ns 453 

Hhcthtvt nayuHOH HH4)opMau,HH AnaAeMHK 
iiayK CCCP 

MocKBa, JX-2\9, Ba.'iTHHCKHH noc.,42'B 


nPEAHCJIOBHE 

Pa6oTa nocBHutena paaBepiiyTOH nocTaiiOBKe npod^ieMbi MexaiinaauHH Hii43op- 
MauHOHHbix noHCKOB, CBHaaHHOH c iieKOTopfaiMH ripo6;ieMaMH /iOKyMenTauHH h 
HB jiHroiueflca nacTbio odmeft npofijie.Mbi yjiymueHHH o6cjiy>KHBaHHn h opraiinaa- 
UHH nayMHoro Tpy^a, nocTaBJienHOH aKaACMHKOM A. H. HecMCHHOBbiM b 1952 roAV. 
Ha ocHOBanHH HayHeHnofi .THTepaxypbi h caMOCioaTe.nbHOH paOoibi b 1952 — 
1953 rr. b paSore Aaercn b cHCTeMaTHanpoBanHOM bhab cospeMeiiiioe cocTOHHHe 
ripoSAeMbl H npHBOAHTCH HCKOTOpbie peKOMeHAaUHH. BOAbLUHHCTBO nOJIO>KeHHH 
pa6oTW He hbjihiotch hobumh (xoth neKOTopbie H3 iihx h 6h\.m no.nyHeHbi cawo- 
CToareAbiio, KaK HanpHMep, HeAOKa.xbiibift koa) , tbm He Meiiee yTOHHeime nocia- 
HOBKH saAami, BBCAeHHe KJiaccucfjHKauHH koaob h ycrpoftcTB, a TaK>Ke BbiHBJienne 
oCmux AJiH Bcex ycrpoHCTB npnHunnoB peaAnaauHH cpaBnenHa koaob nosBOJiAeT 
omeTAHsee onpeAeAHTb oSAaciH npHMenHMOCTH h cpaBHHieAbHyK) ueHHOCTb lex 

HAH HHblX KOAOB H yCTpOHCTB. B pesyAbTaie laKOrO HCCACAOBaHMH yAaAOCb 
TaK>Ke HOAyHHTb npHiiiinniiaAbiibie cxeMbi pasAHHUbix ycrpoHCTB, MexaHHSupyK)- 
LUHX riOHCKH. 

B § 1 BKparue ynoMniiaeTca 06 HCTopHH 6opb6bi aa npeoAOAeiiHe ipyAHO- 
crefl, cBH3aHHbix c xpanewneM h pacnpocTpanenneM cBeAewnH. Bee 6oAee h SoAee 
obicxpoe Bospacxaiine oo^eMa iiocAeAHHX iieMHiiyeMO aoa>kho npHBecxii k peso- 
AKiUHOHnoMy nepeBopoxy, noAofinoMy cosabuhio HHCbMeHHOCXH hah H3o6pexeHHK) 
KiiHronenaxaiHiH. HoAyc^aHxacximecKaa HUcJ^opMauHOHnaa CAy>K6a 6yAyiJJ,ero 
(nepeAana c doAbmofl CKopocxbio Bcex CBeAeHHH no xeAeBHAenHio c MHKpo- 
^JHAbMa) npHBOaHXCa KaK lipHMCp KOMHAeKCHOrO peUieUHa He XOAbKO npODABM 
xpaneHHH H paciioocxpaHeiina, no h npooAeMbi Sbicxporo oxbiCKaHun cBeAenHH. 

rioApofinee 0 liocAeAiieft ripodAeMe roBopHxca b § 2 h § 3. J/jKe npn pac- 
cMorpeiiHH ocHOBHbix (b iiacxoHmee BpeMH) cpeAcxea oxbicKanHH cBeAenHii — 
yKasaxeAefi h pa3AH''Hbix cnpaBOMHHKOD — BoanHKaKDx abb Ba>KHbie npofiACMbi 
HH4)OpMaU,HOHHblX hohlkob: 

а) BbiHBAeuHe w cxaHAapxnaamiH xapaKxepHcxHK CBeAenuft, no KOxopbiM axu 
oBeACHHA Moryx fibixb naHAeHbi, h ycxanoBAenne BsanMOOXnoHjeiiHH Me>KAy xa- 
paKXepHCXHKaMH, HXO XecHO CBHSaHO C paSOXaMH no TepMHHOAOtHH H KAaCCHCjjH- 
UHpOBaHHK); 

б) paapadoxKa paunonaAbHOH mcxoahkh anaAnaa coAep>Ka!iHn CBeAenuft h 
aaAasaeMbix BonpocoB. 

riepBaH npo6AeMa — 3xo npo6AeMa coaAannH cneuHaAbnoro «HH(|}opMam'ioH- 
Horo fl 3 biKa», Bxopaa — npoSAeMa HHAeKciipoBanHH. 

B § 2 npHBOAHTCH pasAHHHbie npuMepu nocxpoenHH xapaKxepHCXHK, a b § 3 
OTMeMaexcH pHA HeAOcxaxKOB, npHcymnx yKaaaxeAHM. 

HecoBepuiencTBO yKaaaxeAefi khk cpeACxea oxbicKaHHH cBeAeunft hphboaht 
K Tpexbeft npofiACMe — MexaHHsauHM HH(f)opMauHOHHbix noHCKOB, KpaxKoft, ho, no 
B03MOJKH0CXH, CXpOXOft 4)OpMyAHpOBKe KOTOpOft nOCBHlUeH § 4. SABCb npHBOAHTCH 
TaK>Ke o6mee onncauHe yexpoflexB, MexannaHpyiomHX hohckh, h noApasAeAeiiHe 
HX na ycxpoftcTBa napaAAeAbHoro h nocACAOBaxeAbHoro AeflcxBHH. 
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B § 6 oSocHOSbiBaercj Ta'^'irMTHOHHbix 

”nepSS:"r 

HeodXOilHMOCTb BSaMCH SpyAHUHH qoHKe ^ BaKHCHUIHe H3 CBSaeft OTMe- 

pHCTHKaMH (c^OBaMH H3b.Ka) B ^^MOM BSHKe. HX B a3HKe. 

B^=e| -Jbh.h.x „ Co- 

“=’B^1”rBrc7nTpc6„oeo„„ca„„e 

KOAHpOBaHHH XapaKTCpUCTHK B CaMHX j- P rnnRHHTeJIbHaH lieHHOCTb pa3- 

yKasbiBacTCJi uejiecoo6pa3HOCTb raKJKe BJiHnaHe Bbi6opa Toro h/ih 

jiHHHbix cHCieM xex hjih hhux ’ vciooHCTBa BbiBoaaTca o6mHe 

HHoro KOAa Ha npouecc cpaBHeHHH h o6ecneaH- 

UyiOmCM HHJKe OHHCaHHH paaJlHMHHX yC^pOHCTB 

B § 7 onHCbiBaioTCH yctpoHCTBa napajiJiejibHoro achctbhh. 

a) nep 4 ) 0 KapTbi c BupesKaMH no npaaM; 

6) naKJiaAbiBaiomHecH nep4)0KapTbi; ^voxiu- 

b) 6o;iee cjiojkhoc ycrpoHCTBO b bhac sjieKTpHnecKOH cxeMW, ^ 

r) ycTpoHCTBO THna^Card Translator’a, npHMCHHeMoro rji 9 i npeo6pa30BaHH5i 

^^^B^parue yKaabiBarorcH BOSMOHiHocxH npHMeneHHH 3 xhx ycxpoftcxB. 

R S 8 B KaaecxL npHMepa npocxefiuiHX ycxpoHcxB noc;ieAOBaxe;ibHoro abh- 
CXBHH paCCMaxpHBaiOXCfl AOBOJlbHO UIHPOKO npHMeHHCMbie AAH HH4}0pMaUH0HHUX 
noHCKoS cneTOb ananHXHMecKHe MaiuHHbi oSunHoro xnna h cneuHa;ibHO ycoeep- 
luencxBOBaHHbie. BbiacHHioxcH $yHKUHH, KOxopuMH AOJi>KHa y^P^ 

loencTBOBaHHafl copxHpoBajibHaa MauiHHa a^h o6ecneneHHH 

cpaBHeHHH H noHCKOB, a xaK>Ke naMcnaioxcH Heo6xoAHMbie a^h 3TOio ycoBepmcH- 

cTB^saH ^ KpaxKoe onHcaHHe 6ojiee cjiojkhux h 6bicxpoAeftcTByiomHX 

ycipoHCTB nocjieAOBaxe.xbHoro achcxbhh - ycxpoftcxB c nenpepbiBHbiM HOCHxe- 

^eM — ManiHTHOH nncHKOH h 4)oxonHeHKOH. HocHeAHee ~ 

BaeMbiH MHKpo4)HJibMOBbiH ccHeKxop - HBJiHexcH, HOBHAHMOMy, HaHdOHec nepcncK- 
xHBHbiM, ocofieHHO AJiH KOMHJieKCHoro peuiCHHH npo6AeM xpaHeHHH, pacnpocxpa- 
HCHHA H OTbICKaHHH CBeAeHHH. 

nocHCAHHH § 10 COACPMHX HCKOXopbie BbiBOAU, KacaJoiAHecH noc.xeAOBaTejib- 
HOCTH peujeHHfl npofiacMbi MexaHHaauHH HHd)opMauHOHHbix hohckob h ueneco- 
o6pa3HOCTii npHMCHeHHH H nocxpoHKH pasaHHHbix yCXpOHCXB. 


§ 1. XPAHEHHE M PACnPOCTPAHEHHE CBEAEHWPI 

BospaCTaiOIUHM C 6 o.nbllJOH CKOpOCIbK) ofiTjeM CBeAeHHH, KOTO- 
pbiMH pacrioAaraeT qeAOBeaecTBO, BbisbiBaei, c oahoh cropoHbi, mybj 
CTBO ropAOCTH H BOCXHineHHH AOCTH PHYThiMH ycoexaMH, a c /ipyroH 
CTopoHbi — qyBCTBO onaceHHH nepe;i ipyziHocTflMH, cBaaanHbiMH c 
xpaHeHHeM h pacnpocTpaneiiHeM sthx CBezi.enHH, a TaK>Ke, rjiaenbiM 
oSpaaoM, nepeA Bce doAee BOspacTaiomeH rpyAHOCTbR) CBoeBpeMen 
Horo OTbICKaHHH Bccx CBB/ieHHH HO jiio 6 oMy SajiailHOMY Bonpocy 
3 to ycHAHBLueecH aa nocjieAHne AecHTHAexHH nyBCTBO onaceHHH paa- 
/LCAHAOCb H paSAC^TSCTCH MHOTHMII yHCHblMH, CpGAH KOTOpbIX AOCia- 
TOHHO oyACT ynoMHHyTb aKaA. C. H. BaBUJioBa, o 6 pa 3 HO oHcaB- 
Luero o saxpy/uieHHHX He^noBCKa, cxoHLuero nepe^ THwajiaHMH khhp, 
H aicaA. A. H. HecMeanoBa, BK.TioHHBUiero yKaaaHHbie Bbime xpyii- 
HOCTH B HOCxaBAenHyK) HM B 1952 roAy o 6 myK) npo 6 jieMy yAynuie- 
HHH o 6 c.ny>KHBaHHH H opramiBauHH naynHoro Tpy;:a 

Bo 3 HHKHOBeHne H npeo;j,opieiine xpyAHOCxeH, CBHsaHHbix c xpa- 
fienHCM H pacnpocxpaHCHHeM CBC^aennH, liweex cbokd /i.ihhh^’K) hcxo- 
pHio. ilaBHO npoujJiH xe BpcMeria, Kor^a CBejeiiiiH xpaHHAHCb xo.TbKo 
B naMHXH oxiitYTbHbix .iK)/ieH H HepeAaBa.THCb h 3 ycx b ycxa. Hao- 
Cpexeinie nucbMeiHiocxH pesKO noBbicnjio o6xeM h AOAroBeMHOCXb 
xpanenMH h yAymiinAO bo3mo}khocth HeHCKa>KeHHOH nepe^aMH. Hao- 
6pexeHHe KiiHrone'iaxanHH ciijibiio yAeiiieBHAO aanncb CBeACHufi h 
noaBO.THvio HX LuiipoKO pacnpocxpanHXb. /laAbHeiiiLiee pasBHXne khh- 
roncMaxaHHH CAc.iaAO B03M0>KHbiM noHB.ieuHe nepnoAHHecKHX H3Aa- 
HHH, ri 03 BOAHiOUJ,HX 6bICTpO H CmC OOACe UlIipOKO, MCM KHHTH, paC- 
iipocxpaHHXb CBeAeHHH, noAoSpamibie no oxAe^nbUbiM 6ojiee hah 
MCH ee ysKHM pasAeAaM. Tanan noA^opKa cseAeHHH o6AerMaex h 


* noApoOnee o nocAeAneM cm., nanpwMep, Jl. M. fyreHMaxep. K ^onpoc^ 
0 MamuHHOH xexHHKe nayuHOii HH(jDopMauHH. Bccxhhk AKaAeMHH Hayx 8. 
1952 r. 

♦ * A. H. HecMeHHOB. Bbicxyn-neuHe iia foahhuom coGpaiiHH AH CCCP. 
BecxHHK AKaACMHH HayK Ws 2. 1952 r. 
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yAeuieejifleT sHaKOMCTBO cneuHaJiHCTOB c HyjKHbiMH hm CBe^eHHHMM 
H Heo6xoAHMa b ycjiOBHHX cHJibHO Boapociuero o6iiJ,ero ooTjeivia CBe- 
/leHHH. HaKoneu, crpeMJieHHe eme dojibiiie coKpaxHTb speMH, sa- 
Tpa^HBaeMOe Ha OSHaKOMJieHHe CO CBe/teHUHMH, H HCKJlIOHHTb B03- 
MO»:HOCTb yxpaTbi cbcaghkh, paccpeztoTo^eHHbix no pas^HHHbiM ne- 
pHOAH'ieCKHM npHBCJIO K C03A2HHK) pejpepaTHBHblX 

>KypHajiOB H 6H6jiHorpa4)HqecKHX c6opHHKOB aHHorauHH, pesioMe m 
0603peHHH. 

OneBH/lHo, He Bce CBe;ieHHH sanHCbisaioTCH THnorpacjDCKHM cno- 
C060M — HMeeTCH MHoro CBCiteHHH, aanucH KOTopbix npH6eraioT 
K JiHTorpa(J)MpoBaHHK), c})OTOKonHpoBaHHfo H ApyruM npoueccaM. 
JXjir jiyHiuero pacnpocTpaHeHHH 3 thx CBeASHKH, a TaK>Ke /tJin ao- 
noJiHHTejibHoro pacnpocTpaneHHH HanenaTaHHbix panee cBeAenHH b 
nocjie^Hee BpeMH crajiH npHMeHHTbca MHKponeHaTb Ha MHKpoKap- 
TOHKH H MHKpo4)HJIbMOBaH TeXHHKa. MHKpOSanHCb He TOabKO co- 
Kpaiuaei raSapHTbi aanHcen, ho h oxKpbiBaeT, nax 6yjier noKasano 
HHXXe, npHHHHnHaJIbHO HOBbie nyiH OAHOBpeMeHHOH JIHKBHiiaUHH 
Tpy^tHOcreH, CBHsaHHbix, xaK c pacnpocTpaneMHeM, rax h c oTbicxa- 
HHeM CBeiieHHfi. 

OSecneHHBaeMoe b HacTOHiUHH MOMeHX uenoH saxpaxbi 6ojibLuoro 
xpy^a H cpeAcxB 6ojiee h^h Menee yAOBJiexBopHxeJibHoe xpaHeHHe 
H pacnpocxpaHCHHe CBej^eHHH He ycxpannex, oztnaKO, 6ecnoKOHCXBa 
nepeA HeAajiexHM 6yAym«M- HecMOxpa ua B03M0>KHbie ycoBepLuen- 
cxBOBaHHH xHnorpa4)CKoro npouecca h- MHxpoaanHCH Bce 6oj]ee 
yBejiHHHBaioiUHecH xHpaacH 3anHceH Bce 6ojiee Boapacxaiomero ko- 
jiHHecxBa CBe;teHHH Moryx noxpe6oBaxb HenocHJibHoro xpy^a no h 3- 
roxoBJieHHK), xpaHeHHK) H pacnpocxpaHeHHHD 3 xhx sanHceH. B sxoh 
CBH 3H /tocxaxoHHO 6y<aex BcnoMHHXb, cKo.ibKo cpeAcxB saxpaHHBaexcH 
ceftnac na npoHSBOACXBO 6yMarH, nocxpoHKy xHnorpac{)HH, 6 h6jih- 
oxeK, HHxajieH h ;tpyrHx KHHroxpaHHJiHHp, peiiaKu,HOHHO-H3AaTeJib- 
CKyio AeaxejibHOCTb, paccbuixy a npo;ta>Ky Jinxepaxypbi, no;troxoBKy 
H onjiaxy Ka^pOB. Bce axo sacxaBJiaex a.yM,aTb, hxo ne oneHb Aa- 
jieKO xo BpeMH, Korjia coBepiunxca hobbih nepesopox b acjic xpa- 
HeHHH H pacnpocxpaHCHHa CBejOieHHH, noAoSnbiH xoMy, KOXopbiH 6bi;i 
BbiSBan H3o6pexeHHeM KHHronenaxaHHa. Tpy/tno npe/tyraAaxb, bo 
qxo OH Bbiabexca, 0;5HaK0, ;iaB bojihd c})aHxa3HH, mo>kho HapncoBaxb 
ce6e cjie/tyK)Lu,yEO xapxHHy HHcj)opMau,HOHHOH cjiy>K6bi 6yjiymero. 

Bce nocxynatoiUHe h Bce npe>KHHe cee^ienHa, nocjie Heo6xoAH- 
MOH pe>D[aKUHOHHOH o 6 pa 6 oxKH H HaztJiejKamero BHeniHcro o 4 )opMae- 
HHH, CHHMatOXCH B OHCHb CHJibHO yMeHbllieHHOM BHAS Ha CpOXOnJlCHKy. 

Bwecxo 6 ojibiiJHA xHpa>KeH, KsroxoBJiaexca xojibKo necKOJibKo ko- 
nHH xaKoro MHKpotjiHJibMa, paccbiJiaeMbix b o^ihh hjih necKOJibKO 
HHtJiopMauHOHHbix peHxpoB. 3 xH ueHxpbi HenpepbiBHO xpaHCJiHpyior 
Ha MHOPHX BOJiHax Bce HMeiomHeca y hhx CBeneHHa c rpoMa^anoH 
nacxoxoH cjie/toeaHHH KajtpOB MHKpocjDHJibMa, Aoxo^tameti. HanpH- 
Mep, AO MHJiJiHOHa B cexyHAy. Flpn xaKon CKOpocxH nepe^aMH Bce 


naKonjieHHbie qeJiOBenecxBOM ceeACHHa Moryx 6bixb nepeAaHbi Ha 
MHOrHX BOJIHaX 3a CpaBHHXeJIbHO KOpOXKHH npOMOKyXOK BpeMeHH 
nopflAxa HecKOAbKHx MHHyx. OporoH MHKpo^HAbMa nepeA Bocnpn- 
HHMafouiHM ycxpoHCXBOM xejiencpeAaxMHKa MO>Kex 6bixb npH sxom 
Q cyutecxBJien 6e3 6oJibLuoro HSHOca, HanpHMep, c noMoiubio Bpa- 
iij,aK)ui,erocH 6apa6aHa. JTio6oh xaAP MHKpo(|)HJibMa MO>Kex dtirh 
iipHHHx B J11060M Mecxe Ha cneuHajibHbiH axpan xejieBHSopa, CHa6- 
jKeHHoro BbidupaiomHM ycxpoHCXBOM. SxpaH AOJiJKen 3aAep>KHBaxh 
H3o6pa>KeHHe xaApa na xpedyeMoe bjicmh, a aaxeM 6bixb poxobum 
K HOBOMV BOCnpHHTHJO, T. 6. I-irpaXb pOJIb AOJirOBeHHOH (|]OTOnJia- 
cxhhkh MHoroKpaxHoro aghcxbhh. Bbi6HpaioiJJ.ee ycxpoftciBO, ach- 
cxeyiomee CHHxpoHHO c nporoHOM MMKpoc[)HJibMa, oxKpbieaex Aocxyn 
H3o6pa>KeHHio Ha 9KpaH HJJH B aaBHCHMOCXH ox aaAaHHoro HOMepa 
KaApa, HJiH B saBHCHMOCTH OX coBHaAenHH KOAa Bonpoca, no koxo- 
pOiMy HLUVTCH CBCAeHHH, H KOAa COACpJKaHHH CBeAeHHH saBHcaHHbix 
B KQApC. rioCwieAH^in B 03 M 0 >KH 0 CXb GbIJia 6bl OCOCeHHO ueHHOH, XaK 
xaiv no3BO.aH.ia 6bi pemHXb oAnoBpeMeHHO c npoGjiCMOH pacnpo- 
cxpaHCHUH Ji npoGjieMy Gbicxporo oxbiCKaHHH nyjKHbix CBeAeHHH, 
paccMaxpHBaeMyio HH/xe. Bce noxpeGnbie aah noAbsoeaHHH xaxHM 
xejieBH3opoM HHCXpyKUHH, lOfiaccHcjjHKauHOHHbie cxeMbi, nepenenb 
COAepJbiailHH MHKpOClDHJIbMOB C VKasaHHeM HOMepOB KaApOB H KO- 
AOBbie o6o3HaHeiiHH nepcAaioxcn b nanaAe MHKpo(|)HJibMa, hxo 
HcioRioBBex tieoGxoAHMOCXb HcnojibsoBaHHH KaKHx-JiH6o nenaxHbix 
CBeAeHHH. 

TpyAHO nepeoucHHXb rnGKOcxb h scpcfjeKXHBHOCXb xaKoro eooGpa- 
jKaeMoro cnocoGa xpanenHa h pacnpocxpaHCHKH ceeAeHHH. HecoM- 
HCHHO, MXO 3XOX HAH KaKOH AHGo HHOH aHaAOrHHHblH CnOCOG OKa- 
>KexcH xaKHce h AcmeBAe, hcm cyiAecxeyiomHe, KorAa oG'beM CBeAe- 
HHH AocxHTHex onpeAeACHHoro npeACAa. Hex Hy>KAbi roBopnxb o xom, 
qxo KaK nocAe noHBAeHHH KHHroneqaxaHHH coxpaHHAacb pyKonncHaq 
(jjopMa sanHCH, xaK h npn noaBACHHH noAo6HOH HHtjjopMauHOHHOH 
CAy>K6bi qacxb CBeACHHH GyACx nonpeH<HeMy xpaHHXbcn h pacnpo- 
cxpaHHXbCH B cytuecxByiomeM ceftnac bhac. SaMexHM b saKAioqeHHe, 
MTO, uecMoxpn Ha Ka>KymyK)CH cfjaHxacxHMHOCXb onHcanHOH Ebiuje 
HHcfjopMauHOHHOH CAyHcGbi GyAyujero, noMXH see noxpeGHbie aah ee 
ocyuj.ecxBAeHHH xexHHnecKHe ysAbi cymecTByiox h HenpepbiBHO co- 
BepujeHCXByioxcH. 
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8 2. OTbICKAHME CBEAEHHH C nOMOlUbK) yKASATEJlEM. 
□ EPBA^I M BTOPA^ nPOBJlE/V\bI HH4)OPiV\AUMOHHblX 
nOMCKOB 

B TeqeHne itOviTOro BpeMeHH npii oTbiCKannH Hy»:Hbix CBe/teirnii 
.iioAH o 6 pamajiHCb lOJibKO k coScTBeniioH naMHTH h.ih k naMain 
CBeAyioutHX jiiozteH, a noc./ie HBoSperenHa nitcbMentiocTH h kuhio- 
neMaTanHa flonoJinHiejibHO npHSerajin k npocMOTpy aanuceii CBe;tc- 
HHH. Zl.iH o 6 .TerMeHHH sanoMHuaHUH h npocMoipa y>Ke Tor/ia, co- 
CTaBJiajiiicb npocTeHLuiie KJiaccHtjDiiKauHH h or.aaBJieiiHfl CBe^icuHH. 
yBe.TimeHne oSTieMa CBe/tenHH h CKopocTU nojtBJienHH hobbix cbc- 
AenHH B nepHo^aHMCCKitx HBZtanHHx c;te.ia.io neBOSMOJKHbiM lie loabKo 
aariOMHHaHiie, ho ;ta>Ke h npoqreHHe cnemia.nucTOM Bcex CBe,'teHHM 
no AOCTaTO'iHO liinpoKOMy pa 3 zte.ay. Me>K;iy tgm — raKona y>K 
a,Ha-aeKTHKa noanaHKn — naMeTHJicn nepexo/i ox zi,n(})(|)epeimMaii,HH 
K HHXerpaUHH CBeACHUH, H HeB 03 M 0 >KH 0 CTb orpaHHMH BaXbCH CBezte- 
HHHMH T 0 .ibK 0 00 y 3 KHM pa 3 ;iejiaM 3 acTaB.rin.na cneunajiHCTOB o 6 pa- 
marbcn i< cMe>KHbiM oCoacxflM anaHHo. Bee sxo npHseoo k noHB.ac- 
iiino yKaaaxejien, Koxopbie mo>kho paccMaxpiiBaTb khk npoMenevTOM- 
Hoe 3 BeH 0 B onHcaiiHH coAep>KaHiiH CBeAeniin MC>K.oy oroaB.ieiiiiHMii 
II aiiHOiauHnMn imii peej^epaxaMH. 

OpeAMexHbie, CHCxeMaxnnecKne, aniopcKiie, cjiopMyobiibie h np. 
yKaaaxe.iH, napHZtN’ c paa.iiniHbiMH cnpaBoniiiiKaMib nB.‘uiK)XCB b iia- 
cxonuice BpeMO ociioBiibiM cpe.xcxBOM oxbicKaiiiiH Hy>Kiibix CBeziennii. 
Ohh xecHO cBHsaiibi c KoaccHcjjHKauneii CBezieiiHii, xaK leaK, c OAHoii 
cxopoHbi, cocxaBonioxcn j^tasi ox;xe^TbHbix oojiee imu Mciiee Kpyrmbix 
paa^eooB CBeatenHii, a c .xpyroH cxo[)OHbi, caMH xapaKxepHcxiiKH 
CBezieiinfi, h3 Koxopbix coexoax yKaiaxejin. naxo.xaxca b c,no>Knbix 
BaanMOOXHomeHiiax, onpezteaaeMbix loiaccncjinKamieH h oxpa}KaeMbix 
B yKaaaxeoHx cooxBexcxByioutuM pacnooo/KeiiiicM xapaKxepHcriiK ii 
(ocoCciiHO, ecjiH nocacn.HHe pacno.ioxKenbi b a.xcjDaBHXHOM nopao,Ke) 
HajiHHiieM nepeKpecxHbix ccbizioK. XapaKxepHcxiiKaMH b yKaaaxejiax 
aB.JiHioxcji ocHOBHbie MOMeiixb! co,xep>f:atiHa CBCAeiinii — (fiaMMJiHH 
aexopoB, npe/lMexiibie pyopiiKH, BeiuecxBa n iix cBOHCXBa n x. ii. 


BbiHB.aeuHe h cxaHAapxHaauHH xapaKxepncxHK, a TaK>Ke ycraHOBJie- 
HHe BBaHMooTHomeHHH MeJKAy HHMH B cooxBexcTBHH c ;:/raccH(|)H- 
KauHOiiHbiMH cxeMaMH H paapaCoxKa nocjieziHHx hbjih. - ; aecbMa 
xpy/HiOH pa6oxoH, Bbino.nHfleMOH 6H6jiHorpa4)aMH, npe^-W' iHsaxo- 
paMH H CHCXGMaxnaaxopaMH. 3xo — pa6oxa no co3o.aHHK) vOcaHajib- 
Horo «HH4)opMauHOHHoro H3biKa». CosiiaHHe xaKoro H3bn SB./iHeTCfl 
nepBoii H iiaHSojiee cjio>khoh npo6jieMOH b pemennH oGeveH sa^anH 
00 OXblCKailHH CBeztenHH. 

XapaKxepncxHKH h cooxBexcxByiomHe hm naaBaHHn (noMepa) 
o.aeMeHxoB HHtjiopMauHH nenaiaioxcH poAOM na cxpaHHuax nenaxHbix 
VKaaaxe^ieH hjih noMemaioxcn phaom, ecjiH yKaaaxejib cocxaBJien 
iia GnojiHOxenubix KapxoMKax. FIozi ajieMenxoM HHc[)opMaij,HH mu no- 
HHMaeM 3/],ecb coBOKynnocxb Gojiee hjih Menee xecHO CBHsaHHUx 
CBe/ienHH. CBeAeHHH, nanpHMep, Moryx Guxb CBnaanu xo.nbKo xew. 
uxo co;iep>Kaxcn b oahoh h xoh >Ke cxaxbe, ec.iH 3xa cxaxbn He 
coHHiKOM oGujHpHa. B ztpvTHx cjiyMaBx aa sjiexe.Hx HHcfiopMauHH 
Moryx obixb npuHHxu CBeziennn, aanHcannue Ha KaKOH-JinGo expa- 
HHuc h;ih b KaKOM-jinGo aGaaue cxaxbH. SjieMeuxoM HHcfiopMauHH 
Mo>Kex HB.anxbCH h coBOKynnoexb CBeAennii o KaKOM-JiiiGo SKcnepH- 
Mcirre, npouecce, Beinecxee, pacxeiiHH, >khboxhom hoh neooBeKe. 
TaKiiM oGpaaoM, noHHxne 3xo BecbMa ycjiOBHO h Mennexen ox coy- 
nan K cjiynaio. 

/loH CBeoeiHiH, cooep>KamHxcH b Ka>K00M sjieMCHxe HHtpopMa- 
UHH, M0>Kex Gbixb cocxaBJieno mhobo xapaKxepHCXHK, Koxopue pac- 
naoaioxcji na «6H6oHorpa(|3HnecKHe» n «npeoMexHbie» xapaKxepH- 
eXHKH. K GHUJIHOrpacjDHMeCKHM XapaKXepHCXHKaM OXHOCnXCH BCe 
oaiHibie o BpeMeHH, Meexe, aBxope h nponnx ycooBiinx, CBnaaHHux 
c noBBoenHeM soeMenxa HH(|)opMau,HH. OpeoMexHue xapaKxepitcxHKM 
orincbiBaiox caMy cyxb CBeoenHii, coztep>KaLu,HXCH b 3JieMeHxe HHcjDop- 
Mamm, ripii cocxaBocHnu yKaaaxejieft Bce xapaxxepHcxHKH ooHorn 
n xoro >Ke socMcnxa HH({)opManHH paccMaxpHBaioxca oGumio Kax 
aaKOHneiiiiue ii ne aaBHcniune opyr ox opyra. caMoexonxeobHue 
eoHiiiiubi. Jlon GHuoHorpacjHHiecKHx xapaKxcpHCXHK 3xo eexeexeen- 
iio - ro;i„ cxpaiia, /Kypnao, aexop n x. n. HBonioxcn xaiaiMn eoriHH- 
naMii. /Ion npeoMexHbix xapaKxepncxHK 3xo ycooBHe osHanaex koh 
crpyiipoBainie hhoh paa ooboobho coo>KHbix npeoMexHUx pyGpHK, 
KHK naripHMep, «({)oyopecueHU,Hn Mooona h Biina, ocBemeHHUx 
yobxpatjjHooexoBUMH oynaMH». Taxan HeaaBHCHMOcxb xapaxxepM- 
CTMK, COOXBeXCXByiOLUHX 00,H0My SOeMeUXy HHtjDOpMaUHH, He HCKOK3- 

'laex coo>KHbix BaaHMOoxHomeHHH Me>Kiiy xapaxxepncxHKaMH b co- 

OXBeXCXBHH C KOaCCHC{)HKaUHOHHUMH CXeMaMH. 

/Ipyroit B 03 M 0 >KHbiH nooxoo. — oniicaHHe aocMeiixa nncpopMamiH 
npocxciiujHMH npeoMexHbiMH xapaKxepHCxiiKaMH, HMeK)[ii.HMH caMo- 
cxonxeobHoe SHaneuHe, HaMexHocn b nocoeoHee BpeMn npii pac 
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CMOrpeHHH B03M0>KH0CTeH OJl- 

B 3T0U Cjiynae Me>KAy ^orn- 

HOMy s^ieMeHTy HH$opMaunH ^xapaK?epHCTHW^ «^J\y- 

MeCKHe CBH3H. TaK, HanpHMep, y;ibTpa(|)HOJieTOBblMM 

opecueHuna MOJioKa h BHHd, ocBoineHHbb } / ^ cneimHH», 

OIOKHUMH, ^eM B BTOy npHMOpe OAHBKO 

^neMeilTa iillvbOpMaiAHh n DU1VWJ-.V- , 

^lOOHTbCH TOrO, MToSbl SaOHCb H j,,,. 

HCKax He ripeACTaB.iH.fiH 6o;ibmHX Tpy/iHOCiLH. Taxo > . . 
jnexcH 6ojiee ooemaiomHM uaK r OTiiomeiinii bo 3 MOX<hocuh t.idii- 
AapTHsauHH xapaKTcpHCTHK, rax h b OTHomeHHH 
sjieMeHTOB HuiopMauMH. nocxie/iHee cjic/iyeT h 3 toio, no 
hhh npocTeHUJHx xapaxTepHCTHK aaMCHHior 

Hbie xapaKiepiicTHKH, Koropbie tojirko mox<ho ’ 

npH nepBOM [io,axoAe,H Hero, o/iiiaKO, HHi^or.ia ue 

npaKTHMCCKOH HeB03MO>KHOCTH. 

Bbi6op xapaxTepHCTHK ajih Ka>K/ioro o.neMeiiTa HiR|3opMauHn 
HBjiaeTCH paSoTOH, ipeayiomefi 6o.ibiiioro HcxyccTBa ot r)HOJiHorpa- 
(boB H npeAMeTHsaiopoB, ocoSchho b tom cjiynae, KorAa hhcjio xa- 
paKTepHCTHK AOA>KHO 6bITb OrpaHHHeHHblM H npHXOAHTCa peiliaTb, 
KaKHe xapaKTepHCTHKH HaH6ojiee cymecTBeHHbi h Moryx oKaaaxb 
HaH6o;ibmyK) nojibsy npH noHCKax. SAecb onaxb BoaHuxaiox xpyA- 
HOCXH, CBaaaHHbie co cxaHAapxHsauHeH n KJiaccH4}HKauneH xapax- 
xepHCTHK. Ecah 6bi 6 biJi co3AaH cneunajibHbiH HHc})opMauHoiiHbiH 
H3biK, xo c noMOLU,bK) cneuHajibHbix cjiOBapefl xaKoro asbiKa, nocjie 
paapaSoxKH cxpoxHX npaBHJi — CBoeo6pa3HOH «rpaMMaxHKM», mo>kho 
6biAO 6bi nepeBOAHXb coA^pJKauHe BJieMeuxa nHcbopMaunH b naCop 
xapaKxepncxHK 6ojiee hah Mewee oAHOSnaHHO) Biie aaBHCHMOCiH or 
Toro KTO ^TOX nepeBOA AeAaex. 3xo JKe hmcao 6bi mccto h npH cj3op- 
MyAHpoBBHHH B BHA^ Ha6opa xapaKxepHcxHK xex BonpocoB, no ko- 
TOpblM paSbICKHBaiOTCH CBeABHHH. Co3AaHHe XaKHX npaBHA, X. e 
pa3pa6oTKa pauHonaAbHOH MexoAHKH anaAHaa coAep>KanHH sac 
M eHxoB HHCpopMauHH H coAep>KaHHH saAaBaeMbix BonpocoB, HBAaex- 
CH BXopoH npo6AeMOH, BOSHHKaiomeH npH pemeHHH saAaHH o6 oxbi- 
CKaHHH CBeAeHHH. 

yjKe CAO>KHocTb AByx BbimenpHBeAeHHbix npo6AeM CBHAexeAb- 
CTByex o 6oAbmHx xpyAHOCxflx, BCTpeHaK)iii,HxcH npn cocxaBAeHHH 


i % 


yKaaaxcAeH. BoAbiiiHe ycHAHH, HanpaBAeHUbie wa npeoAOAeHHe sthx 
xpyAHOcxeH, saxpaHHBaioxca 6H6AHorpa(|)aMH, npeAMexHaaxopaMH h 
CHC xeMaxHsaxopaMH. CosAaBaeMbie hmh yxaaaxeAH hbahiotch b Ha- 
cxoHLuee BpeMH, xaK yxxe roBopHAOCb Bbime, ocHOBHbiM cpeACXBOM 
OXblCKailHH Hy>KHbIX CBCAeUKH, OAHaKO CpeACXBO 3X0, K CO/KaAeilHfO, 
He HFiAHeXCH AOCXaXOHHO 9^(|)eKXHBHblM. 
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§ 3. HEAOCTATKM yKASATEJlEH 

OcHOBHbiM H HaH6o.iee xpyitHO ycxpaHHMbiM He/iocTaxKOM yKaaa- 
xejieH, oiTHCbiBaiomnx mtipoKHe pasAejibi ceeAeHHH, aBJiHoxcfi iix 
HenoJiHOxa, BbiSBaHHan npaRXiinecKOH neBOOMOKHOcxhto bhocxh b 
HHX Bce B03M0>KHbie CAO>KHbie xapaKXepHCXHKH, BB/lBlOmiieCB KOM- 
6HHaLi,HflMH npocxeHLUHX xapaKxepticxHK. Ecjiii k xoMy >Ke vMecxb, 
< 1 X 0 cbcaohuh ^acxo nmyxcn ne no oahoh, a no coBOKynHOCxH xa- 
paKxepHCXHK, xo orpaHHBCHHOCXb npiiMeHeiiHB yKasaxcACH cxanex 
eiue 6oJiee oneBUAHOH, xaK Kax sariHcaxb see B03M0>KHbie komoh- 
Hau,HH xapaxxepHCXHK — sa^ana CesnaAOKnaH, a HCKaxb Bpyiiiyio 
CpeAH SJieMeHXOB HH4)OpMaUHH, COOXBexCXBVlOUtHX Ka>KAOH aaAaHHOH 
xapaxxepHCXHKe, oCiUHe sjieMeHXbi BecbNia xpyAHO. 

OoblHHO AAH Ka>KAOrO SJieMCHXa HHCflOpMaUHH BblAGAHIOX XOAbKO 
qacxb 6H6AHorpacj)HMecKMx xapaxxepHCXiiK h Hanoo.nee cyiuecxeeH- 
Hbie npeAMexHbie xapaxxepHCXHKH. B yxaaaxejiH bhochxcb b komc- 
exse BXOAa BbiAe^TOHHbie npcAMextibie xapaKxepncxHKH h neoo.ibiiiaM 
qacxb BbiAevaeHHbix 6H5.iHorpa4')HMecKHx xapaKxepHCTHK, a b xa- 
■qecxBe BbixoAa — hah xoabko iiasBanHC 3AeMenxa niKbopMaunii, hah 
ocxaAbHbie 6H6AHorpac})HHecKHe xapaKxepncxHKn (xyAa BKAioMaexca 
H HasBaHne SAeMeuxa), hah bcc BbiAe^icMHibie xapaKxcpncxHKH 
(nocxieAHHe abo bo3Mo>khocxh npiiMeiiHioiCH, PAaBiibiM of)pa30M, b 
xapxoxeHHbix yxaBaTeAHx). BxoAnbie xapaKxepncxHKH Macxo pa3- 
6HBatoxcR Ha rpynnbi. Tax, nanpuMep, bmocxo o6i3CAHHeiii!oro yxa- 
3axe</TH COCXaBARIOX OXACAbHO aBXOpCXHH, npCAMeXHblH, (})OpMyAbHblH 
H Ap. yxaaaTeAH, BxoAHbie xapaxxepncxHXH pacnoAaraioxca. nax 
y>Ke roBopnAOCb Bbime, hah b aAcjiaBuxnoM . hah b Aoni'iecxoM 
(b ccoxBexcxBHH c KAaccHcjuixauHeH ) nopHAxe h conpoBOTKAatoxca 
nepexpecxHbiMH ccbiAxaMH Ha BaanMOCBHsaHUbie (cxoAiibie hah co- 
noAHHHeHHbie) xapaxxepHCXHXH. HenoAHOxa yxaaaxeACH npn xaxoM 
cnoco6e hx cocxaBACHna npoHBAHexca, rAaenbiM o6pa30M, b xom, 
MXO AAH 3AeMeHXOB HH(|)OpMaiI,HH BblACAHtOXCH XOAbKO HaHOGACe Cy- 
mecxBeHHbie npeAMexubie xapaxxepncxHXH h hx xoM6HHainHH, a bxo- 
pocxeneHHbie xapaxxepncxHXH h KOM6HHauHH oiiycxaioxcH. Me>KAy 
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xeM c xeqeHHeM BpeMCHH B3rAHA Ha noAeanocTb xapaxTepHCTHK h 3- 
MeHHexcH, H c homolludK) panee cocxaBJieHHbix yKaaaxeACH^ craHO- 
BHXCfl HeB03MO>KHblM HaHXH Aa>Ke BBCbMa UeHHbie, C HOBOH IGHKH 
* 3peHHH, CBCAeHHH, eCAH XapaXXCpHCXHKH 3THX CBeAeHHH He 6bIAH 

BHeceHbi B yxaaaxeAb. 

Tax xax b neqaxHbie yxaaaxeAH o6biMHO bhochxch He xoabko Ke 
i ^ Bce Morymne 6bixb BxoAitbiMH xapaxxepHcxHKH h KOM6HHauHH no- 
CJieAHHX, HO H He Bce MoryiuHe 6bixb bbixoahhimh xapaKxepHCTHKH. 
a XOAbKO HaaBanHH SAeMenxoB HHcJiopMauHH, xo ynasaxeAH He toabko 
cxpaAaiOT HenoAHoxoH, ho h ne noBBOABiox peiHHXb CAeAyiomyio 
ooluyK) saAaqy no oxbiCKaHHio cBeAeHHfi; 

HaHXH no neKoxopOH aaAaHHOH coBOKynnoexH 
xapaKxepHCXHK xaKHe coBOKynHoexH xapaKxe- 
pHCTHK, KOTopbie onHCbiBaKDir BMeexe c aaAaHHOH 
COBOKynHOCXbK) KaKH e-A h6o 3AeMeHXbI HHCjlOp- 
M a u H H. 

XaK KaK cpeAH hckombix coBOxynHocreH xapaKxepHCXHK Haxo- 
AHXCn H HaSBaHHH COOXBeTCXByK)Ii;HX SAeMeHTOB HH(})OpMaUHH, XO 
xaKaH aaAaqa nBAnexca 6oAee uiHpoKOH, qeM npoexoe oxbicKaHHe 
HaaeaHHH SAeMeHXOB HHtJiopMauHH no saAaHHofi coBoxyriHocxH xa- 
paxxepHcxHK. PeuieHHe 3 xoh aaAaqH npeAcxaBAHex CoAbuioH HHxe- 
pec, xaK KaK oho hobboahao 6bi OTbiCKHBaxb cbhbh Me>KAy cseAe- 
HHHMH (a He XOAbKO npHHaAAeAtHOCXb HX XeM HAH HHbIM 3 AeMeHTaM 
HHcJiopMauHH) 6e3 AexaAbHoro paccMoxpeHHH caMoro coAep>KaHHB 
CBeAeHHH H3 3AeMeHX0B HH^IOpMaUHH. XaK, HanpHMep, MOJKHO 6bIAO 
’ ' 6bi ycxanaBAHBaxb npnqHHHyK) CBH3b Me>KAy xapaKxepHcxHKaMH h3 

aaAaHHOH coBOKynnoexH h xapaKxepncxHKaMH, o6u;hmh aah Bcex 
HCKOMbIX COBOKynHOexeH. 

BoAbHiHM HeAocxaxKOM yKaaaxeAeH HBAHexca xaKJKe Heo6xoAH- 
Moexb saxpaxbi na hohckh HyjKHWx CBeACHHH CoAbuioro xpyAa h 
B peweHH. B CAyqae neqaxHbix yKaaaxeAefl hohckh, Aa)Ke aah ox- 
AeAbHbix paaAeAOB CBeAeHHH, npnxoAHTCH npoHSBOAHXb b paaHbix 
Meexax, xaK KaK yKaaaxeAH cocxoht h 3 oxAeAbHbix BwnycKOB, H3Aa- 
BaeMbix nepHOAHqecKH no Mepe nocrynAeHHH hobux CBeAeHHH. 
HsAaHHC yKaaaxeAeH, o6o6m,aK)mHX oxAeAbHue BbinycKH, AeAO He 
npoexoe h ne MOH<ex npoHSBOAHXbCH cahlukom qacxo, a nosxoMy He 
yexpaHHex noAHOCxbio sxoro HeyAo6cxBa. B CAyqae ynasaxeAeA, co- 
cxaBAeHHWx h3 6H6AHOTeqHb]x KapxoMCK, 3X0 HeyAo6cxBO oxcyx- 
cxByex, HO nocKOAbKy xaKHe yKaaaxeAH He BcexAa naxoAHTcm noA 
pyKOH, XO noAbsoBaHHe hmh b CHAy axoro npHBOAHx k noxepe epe- 
MeHH. Eme 6oAee cymecxBeHHan aaxpaxa BpeMeHH h xpyAa noxpe6Ha 
Aah oxbicKaiiHH B yKaaaxeAHX Hy)KHbix xapaKxepHcxHK, oco6eHHO 
npeAMexHbix. He roBopa y>Ke o6 ycHAHHX, npHAaraeMbix aah caMoro 
npocMoxpa (nepeAHCTbieaHHe cxpaHHu, nepeSopna KapxoqeK, qxe- 
HHe), npouecc hohckob xpe6yeT o6AyMbiBaHHB aah onpeAeAeHHH 
BHAa H MeCXOHaXOJKAeHHH XapaKXepHCXHK, OnnCblBaKDLUHX HCKOMWe 
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CBeiieHHH. ynoMHHaBUiHecH Bbime TpyAHOCTH anaJiHsa coAepjKaiiHH 
saflaeaeMoro Bonpoca ycyry6-n5iK)TCR otc^tctbucm CTan/tapTHbix 
xapaKTepHCTHK h, necMOTpH Ha HajiHHHe b yKasarejiax nepenpecT- 
Hbix ccbiJioK H HHor;ia KJiaccH4)HKauHOHHbix cxeM, Macro rpeftyioi 

CBoero npeoAOJicHHa coBMecTHbix ycHJinH nmyuiero cneunajincia 
H 6H6;iHorpa4)a, pa^oraiomero c yKaaare.ieM. Haxo>K/ieHHC 3 jic- 
MCHTOB HH(|)opMaij,HH HO coBOKynHOCTH xapaKTepHCTHK, KHK yH<e ro- 
BOpHJiocb Bbime, rpeSyer eme 6o.nbiuero rpyAa- 

K HeAocraTKaM yKasareiiefi mo>kho oruecTH raioKe to, mto hc- 
nOCpeACTBCHHO OTbICKHBaiOTCB 06 bmH 0 He Ca.MH Hy>KHbie CBeAeilHH. 
a TOJlbKO HaSBaHHH aJICMeilTOB HH(})OpMaUHH H JlHLHb HBpeAKa TaK>KC 
H XapaKTepHCTHKH 3THX CBCAeHHH. nO,riyMeHHe CaMHX Hy>KHbIX CBe- 
AeHHH no HaSBaHHRM aJlCMCHTOB HH(|)OpMaUHH HBJlHeTCH, TaKHM OO- 
paaoM, AonojiHHTejibHOH saASMeH, peuieHne Koropon OTACJieHo no 
BpeMCHH or oTbicKaHHH HX MecTOHaxoJKAeHHfl. He roBopH y>Ke o tom, 
MTO 3TO Tpe6yeT AonojiHHrejibHbix ycHJiHH, 3 to hc BcerAa yAo6Ho, 
raK KaK HejibSH HenocpeACTBCHHO npOBepurb pesy.ibTarbi oohckob, 
T. e. yfieAHTbcn, mto sjieMeHTbi HHc})opMauHH c HaHAenHbiMii Hasaa- 
HHHMH AeHCTBHTeJIbHO COAep>KaT HCKOMbie CBeAeHHH, 

C^eAyeT, HaKOHeu, oTMernTb, mto secbMa TpyAoewKa paoora ne- 
nocpeACTBCHHo no HBAannio nenaTHbix yKaBare^neH n no coAep^aHino 
H npHroTOB,TeHHK) KaproMCK a^h KapToreMHbix yKasareAeiT Y hcko- 
Topbix pe4)epaTHBHbix H<ypHawTOB, HanpuMei, roAUMHbie yKasarecin 
aaHHMaiOT ao 20% Bcero reKcra. KaproTtMHbie yKaaare.iH (Kara 
Aoni) ObiBaiOT noAMac OMenb rpoMosAKH, SdHHMaiOT 6o,TbUJoe no- 
MemeHHe h coAep>KaT Oojibinoe mhcjio oAnnaKOBbix KaproMCK, kotd- 

pbie Ay6;iHpyK)TCH B SaBHCHMOCTII OT MHCJia PXOAHblX xapaKTepHCTHK, 
BbiAeACHHbix AAH SAeMeKTa iiH(j}opMauHH, H3o6pa>KaeMoro Kap- 
TOMKOH. 

Kohcmho, He BceM yKa3aTe.TflM CBOHCTBCHHbi Bce BbimenepeMHC- 
AeHHbie HeAOcraTKH, kbk h He aam Bcex pasAc^ioB cBeAennii ripcA- 
craBAHioT TpyAHOCTH cocTaB.ieHHe craHAapTHbix xapaKTepncTHK h 
aHaAH3 COAep>KaHHH SAeMCHTOB HHC|DOpMaU,HH H SaABBaCMblX Bonpo- 
coB. BoAbme Toro, Aa>Ke He aah Bcex pa3Ae.iOB CBeAennH TpeOyercn 
cocraBAeHHe yKasaTe-iefi, a AocTaTOMHO orpaHHMUTbcn npocTbiM npo- 
CMOTpOM CBeAeHHH. OAHaKO AAH OOAbLUHHCTBa OCHOBHblX paSACAOB 
CBeACHHH BCe HAH HCKOTOpbie H3 nepeMHC.ieHHb]X HCAOCraTKOB H 
TpyAHOCTGH OMCHb CHAbHO CHH>KaK)T 3(|)Cf3eKTHBHOCTb HH(|DOpManHOH- 
HblX nOHCKOB. 3 t 0 H ABHAOCb npUMHHOH MHOF JMHC-ieHHblX nOHblTOK 
AHKBHAHpoBaTb HeKOTopbie KAH AaH<e Bce yKaaaHHbie neAOCTaTKn c 
noMOiUbio MexaHHsauHH. 
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§ 4. TPErb5I nPOBJlEMA- MEXAHM3AUHH 
MH<DOPMAU,MOHHbIX nOHCKOB 

MexaHHSaUHH HHtjjOpMaUHOHHblX nOHCKOB HBJineTCH, raKHM o6- 
pasoM, TpeTbeH npoOAeMoii, BOsuMKaromen npH peiuenHH saAaMH o6 
OTbICKaHHH CBeAGHHH. UeAblO MexaHH3anHH MO/Ker CAy>KHTb, KaK 
ycTpaneHHe OTAe.TbHbix HeAOcraTKOB, npHcyiUHX ynasaTeAHM, rax h 
c03AaHHe HOBbix ycTpoHCTB, saMeHHiomHx yKaaaTanH. 

MexaHHsauHn paOoT no cocraBACHHio ncMaTHbix yKasareAen, 
HMeiomaH mhofo o6mero c MexaHHaanneH peAaKnnoHHO-HSAaTejib- 

CKHX paOOT, MOXKCT MaCTHMHO yCTpaHHTb TOAbKO OAHH H3 npHCyiUHX 

yKasaraTHM HCAOcraTKOB. 3 (j)(^eKTHBH 0 CTb TaKOH MexaHHaauHH eme 
He BnoAHe BbrncHena h omchb chabho saBHCHT ot creneHH cranAap- 
TH3aii.HH xapaKTepHCTHK. rioAbaa OT Hee, rAasHbiM oOpaaoM, MO>KeT 
3aKAK)MaTbCH B BBTOMaTHMeCKOH, MexaHH3HpOBaHHOH paCKABAKC 
nep(|30KapT b Hy>KHOM nopnAxe (HanpHMep, aAtf^asHTHOM) h b 
M aTHMecKOH neMBTH c 3THX nep4)OKapT Ha ahct. Ha KaH<AOH neptpo- 
Kapre b 3tom CAy^ae npoOHTbi b saKOAHpoBaHHOM bhac hoahoc Ha- 
3BaHHe XapaKTepHCTHKH H HasBaHHe (HOMep) cooTBCTCTByiomero 
sAeMCHTa HHc})opManHH. PacKAaAKa b TpeOyeMOM nopnAKe mojkct 
npOH3BOAHTbCH Ha oOblMHblX COpTHpOBaAbHbIX CMCTHO-aHaAHTHMeCKHX 

MamHHax, a neMaraHne c neptboKapr noAHoro TCKCTa HaasaHHH xa- 
paKTepHCTHK H 3 AeMeHT 0 B HHcj)OpManHH Ha aA 4 )aBHTribIX TaOyAHTO- 
pax'HAH cnemiaAbHbix nnmymHX hah THnorpac|)CKHX ManiHHax, 
CHaO/KeHHblX AemH(|)pHpyiOmHM yCTpOHCTEOM. 

B ycrpoHCTBax, MexannsHpyiomHX caMH hohckh MHCpopMauHH h 
3 aMeHHK)mHx y-KasaTe^iH, xapaKTepucTHKH h sAe.MeHTbi HH({)op- 

MauHH e... 6 E peaAH 3 yK)Tca b aaKOAHpoBaHHOM bhac b 4 )opMe, ao- 
CTynnOK A.^H BOCnpHHTHH MaUJHHOH. BsaUMHOe COOTBerCTBHe MeJKAy 
n H e, saAaeTCH b tbkhx ycrpoHCiBax hah HenocpeACTBCHHO, hah 
tSk >Ke, KaK H B yKasareAnx, b bhac Pn~^En, rAe En — hoamho- 
JKecTBO MHO>KecTBa E (En^E)> cocToamee h 3 Bcex Tex e^, il-nn 
onHcaHHH coAepjKaHHH KOTopbix ynoTpe 6 AaeTCH Pn, hah b BHAe 
rAe c: P h coctoht h 3 Bcex , onHCWBaiomHX coAep- 
>KaHHe CBCAeHHH H 3 Ck- 
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nepBU« cnoco 6 

Tbm" bto«Lx h BbixoAHbsx UIHH. Towa Kaamafl csaab, 
noDOJw’aeMaa napofi coorBercTByiomHX flpyr flpyry aaeMeHTOB Pn 

;s ™:r,”n= 

sE=s;;.;.::;s:=™£Hrl“£ 

R cjivqae CBasH pn -^En hjih ek^Pk orpajKaioTCH iipuLm 

npunaaaeiKHOCTbK) KaawoMy yaacTKy 

xaoaKTeOHCTHKe pn HJIH 3 J 10 M 6 HTy HH 4 )opMauH k» P _ 

bcL 3 JieMeHT 0 B H 3 cooTBeTCTByramero no;iMHO>KecTBa En ‘ 

OMeBHflHO, >iTO TaKaa npocrora aaaaHHa CBaaea npoHCXoaaT aa ckex 
nv6jIHPOBaHHH H306paJKeHHH SJieMeHTOB H 3 tn HJIH ^k- 
^ SaAaHHe cooTBercTBHH b bhac — Pk eecbMa BurojiHO, kow 

Hmyrcfl He tojibko nasBaHHa (HOMepa) Ck, ho cpaay h Bce p 
CHCTHKH HJIH AH^e H nOJIHbie OnHCaHKH CBCAeHHH H 3 Ck, TBK KBK 
l^Kue onHcaHHH Moryr 6biTb sanHcaHbi Ha ynacTKax hochtcjih pa- 
C H306pa^eHHHMH XapHKTepHCTHK, HpHHeM Ay6jlHpOBaTbCH B 
3TOM CJiyqae^ 6yAyr tojibko H3o6pa>KeHHH 

Hue onHcaHHfl. SaAaHHe cooTBercTBHH b bhac pn -♦tn, ne oOJT^aAaa 
TOJibKO HTO yKaaaHHbiM npeHMymecTBOM, oKasbiBaercH saxo 6(^e 
npHcnoco6jieHHbiM ajih ycrpoHCTB napajiJiejibHoro 
pwe Moryr npoH3BOAHTb hohckh bo mhopo paa cKopee ycrpoHCTB no- 
cjieAoeaTejibHoro AeHCTBHH. 

noApasAeJieHHe ycrpoHCTB, MexaHHSHpyiomHX HHifiopMauHOHHHe 
noHCKH Ha ycrpoHCTBa napajiJiejibHono h noc.qeAOBaiejibHoro ach- 
CTBHH HBJisieTCB ecTecTBeHHbiM npoAaiJKCHHeM HMeiomerocfl ^noA- 
Da3AejieHHH npejKHHX cnoco6oB oTbicKaHHB nyjKHbix cseAeHHH Ha. 
a) nocjieAOBaTe.nbHbiK npocMorp coAep>KaHHH sjieMeHTOB HHC^iopMa- 
UHH npH KOTOpOM npOH3BOAHTCH npOBCpKa HB BKJHOHeHHe HNOKHblX 
CBeAeHHH B KaKAUH H3 3THX 3 .ieMeHTOB, H 6) OTblCKaHUe HO >'^333- 

re-iHM rpvnn sJieMenioB HHcJiopMaiiHH, cooTBeTCTBVtomHX xapatMv.- 
pHCTHKaM' Bonpoca, a aaieM Bbue.ieHHe h3 3thx rpynn opmen qa- 
CTH — nepeceqeHHH. OqeBiaHO. mo npH nepeoM cnoco6e oiGop 
MO>KeT 6biTb npoH3BeAeH DO.iee TmaTe.qbHO h oyAVT HaHAeHbi no.THbie 
onHcaHHH a He mibKO HasBaHHH ..leMeHTOB HH4)opMauHH, ho saio 
xaKOH noc.ieAOBaTe.ibHbiH npocMoxp noTpe6yeT 6o.ibme speMeHH. 

TaKHM OOpaaOM, MHOKeCTBO HCKOMbIX B.ieMeHTOB HHv^OpMa- 
UHH E* HaxoAHTca no P^ cocTO^meMV h 3 saAaHHbix xapaKiepii- 
CTHK Pn^ , Pn,--. Pn^ . 06b!qH0 B BHAC nepeceHeHHfl COOTBCTCTBN K}- 

lUHX En ; 


n En^ n 


n E, 


B c.ny>4ae ycTpoficTB napa.iaejibHoro fleiicTBHa, naa HaxoflHTca a 
BHAe’ Bcex xex e^. A^ih KOTOpbix 

Pk ID p- 

R civqae vctpohctb noc,ieAOBaTejibHoro achctbhb. Omcbhaho, mo 
o6a inocoOa .,axo>KaeHHa E* npHBoaax k 

OxbicKaHHe E* c noMOUibio cpaBiiennH Pr c P ooaiee 3q)(peK 

“s"' . 

B OAHOM H 3 CN’IAeCXByiOlUHX yCXpOHCTB. 

riDOuecc oTbiCKaHHH E* B ycxpofiCTBax nocAeAOBaTe.xbHoro Aeft- 

cTB^rTPeavex xaKHM oopaaoM, noc.neAOBaTe.xbHoro nporona hah 
no.xK.xioMeHHfl yxacxKOB nocnxe-xa r. 

nepexaiomeMV H 3 o 6 pa»eiinfl xapaKxepHCTiiK H 3 P,, b 
vrrnOHCTBO rae OHH CpaBHHBaiOTCH c H306pavKeHHHMH xapaKxepH 
H 3 P*, xpaHBuiBMHCB B 3anoMBHa»uxeM ycipoflcxae. YBac™ 
HocHxeia c HV*HbiMH 3 ,ieMeHxaMH KH(t)opMauHH H.iH nenocpeAcxBeH 
HO 0 XAe.xsK 3 xcfl OX ocxaabHb.x vHacxKOB, ‘'•■’Yo^H^r^^Bcex ‘btL 
HepeoanucbiBaeTca h.ih ())oxorpaci)MpyexcH. To, “f™ "y f ™ 
3-rkn^^\ conocraBAHexcH toaeoKO oahh sAeMeHX HH^opMauHH c xa 
oaKxepHCTHKaMH Bonpoca. nosBOAHex ^5^3,. 

HeHHH MHHHMyMOM OOOpyAOBaHHH, HO 33 X 0 XpeCyeX C 03 AaHHH OU 
cxpwiicxByK>mero rpor'oHHKjmem h.xh noaK.xK3MaK.mero ycxpoH- 
CXBa He H 3 HatilHBaK 3 LjJ.er 0 OMeHb CH.XbHO KOCHXe.Xb. 

B x-cxpoiicxBax napa.i.ie-XbHoro aeacTBHB oxbiCKaHHe HyWHUX 
MxeMeHxoTHHcbopMamiH npoH 3 BoaHXca 3 a He6o,ibmoe mhc.io BxanoB, 
HO taxo B cp®BHeHHH oAHOBpeMeHHO Moarex j-MacxBOBaxb 6o.xbmoe 

mhc." saeMeLoB H„ 4 .opMauH„. Boabuxe "XHere^oTro 

wpcTB En oKasbiBaexcH npome HCKaxb, KaK AonoAHeHHe AO sceiu 
M^^e^ea E cvMMb, aono.xHeH„ft a o E bxhx noaMHoaxec xB, x. e. 




fl En n 


n E =-En U Er U ... u En 


nnH xaKOM cnocooe pemeHHH b cpaBHCHHe bboahtch Bce h 3 E, 
nOBTOMV npH 60 .xr 0 M Lc.xe B.XeMeHXOB HH4.0pMaPHH nOHCKH npH- 
xofKXCH npoBOBHXb HecKO.ibKo pa3 cpeaH 6o.xee h.ih MOHee Kpyn- 
ib^i Mac^r Ha Koxopbie paafiHBaexcH E. Bbieoa HanaeHHyx e, 
ocvii!.ecTB.iHTbCH napBAABAbHO, HanpHMep, 
rn*;ithHDOBaHHeM HwXH n\xeM noc-ieAoeaxeAbHoro npocMOxpa h sanH- 
rt:?SKHr;3lKo HaaaeHHb.x e, 603 KaKoro.aH6o npo„ 
hphv>khwx e., TaK KaK HHaqe Mbi BepH.VAHCb 6bi k ycxpowcxsaM no 
CAeAOBaxe.nbHoro AeficTBHH. Bce 3 to npHBOAHX k tomv, mxo Bbinrp 
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B CKopocTH iiocTHraercB b ycrpoHCTBax 
3a CMex yBejiHMeHHH KOJiHqecxBa h rp0M03;iK0CTH 

BoJiee noApo6Hoe onHcaHHe pa.sJiHqHbix ycTpOHCTB nocJieAOsa 
TejibHoro H napajiJiejibHoro jiencTBm 6yAeT HH>Ke pac^. 

CMOTpeHHH BOnpOCOB, CBHSaHHblX C KOflHpOBaHHeM H c cos^aHHeM 
cneuHalHoro H^opMauHOHHoro asbixa, a ' 

ynoMHHyrb o tom, b KaKOH creneHH noAo6Hbie ycrpoHCTBa ycxpa- 
HHIOT HCAOcraTKH, npHcyiUHo yKaaaTeJiBM. VcrpoHCTBa riapa^A^ 
Horo AeficTBHfl cjiy>KaT rjiaBHbiM o6pa30M ajih o6jierqeHHfl hohckob 
o6lUHX 3.ieMeHT0B HH(|)OpMaUHH CpeAH SJieMeHTOB, COOTBeTCTByromHX 
Ka>KAOH saAaHHOH xapaKTepHCTHKe. Ohh nosBOJifltOT TaK>Ke CHJibHO 
coKpaxHTb BpeMR noHCKOB, H36aBHTbCH OT pyMHOfO TpyAa H H35e- 
>KaTb AySjlHpOBaHHB HOAHblX OnHCaHHH 3JieMeHTOB HHCpOpMaUHH, 
npaBAa, 06biqH0 sa cmot hx ynpasAHCHHa. YcxpoHCTBa nocjieAOBa- 
xe^ibHoro AeHCTBHH ycxpaHHiox y>Ke noqxH Bce HeAOCxaxKH, npHcy- 
mae yKaaaxejiBM (cxp.12-14), aa HCKJitoqeHHeM HeAOcxaxKOB. CBaaaH- 
Hbix c oxcyxciBHCM cncuHaAbHoro HH(|)opMauHOHHoro H3blKa. UAHaKO 
o6mHM RJIB Bcex ycxpoHCTB HeAOCxaxKOM ocxaexca xo, qxo, KaK h 
KapxoxeqHbie yKaaaxejiH, ohh b oxjiHMHe ox neqaxHbix yKaaaiGJieH 
He BcerAa naxoAnxca noA pyKOH. HaroxoBJieHne SoAbUioro qHCJia 
XaKHX yCXpOHCTB H BbinOJlHeHHe MaCCOBbIX SaKaaOB B HH{|)OpMaU,HOH- 
Hbix ueHxpax c noGJicAytomeft paccbiJiKoft otbctob no noqxe MOH^ex 
xojibKO Ha nepBbix nopax npeoAOACXb 3xox neAOCxaxoK. UOAHoe 
ycxpaHenne axoro HeAOCxaxKa bo3mo>kho npH o6'beAHHeHHH npouec- 
coB pacnpocxpaHeHHH h oxbicKaHHH CBeAGHHH, KaK 3X0 npeAnoAara- 
jiocb Bbiuie B HH4)opMauHOHHOH cJiy>K6e 6yAymero. 


§ 5. HH<l>OPMAUHOHHbm flSbIK. HHflEKCHPOBAHHE 


CoaaaHHe cneunaJibHoro HHtljopMauHOHHoro 
Hntt MexoiiHKH anaAHBa coAepJKaHHH sjieMeHXOB HH^^opMauHH h 3 
:::ae«T BonpCs npHo6p'eTa.r oco6oe 3Ha.eHHe npH nepexo^e 

K MexaHH3HpOBaHHbIM HOHCKaM. vCXPOHCXB 

HH>Ke He xaK y>K xpyAHO npeAno>KHXb mhopo paaAHqHux ycrpo^B 
Bito^THe vAOBJiexBopHxeJibHo MexaHHSHpyiomHX npocMOxp 
HHAopMa^H^H cpaBHCHHe HX coAep>KaHHH c aaAaHHbiMH BonpocaMH 
oAHaKO KaK H Aio6aH MamHHa, xaKHe ycxpoHcxBa ne CMoryj cA^^x^ 
wo, ™ B HBX B^OKOHO n^KCBKy Me- 

vflHH3HD0BaHHbix HOHCKax BMeujaxeAbcxBO qejioBCKa, BOOOiii.e lu 

Bopa, a^aHaBBaercB nooie aanacH “flep*aHHH MeMeHXOB HH^op- 
MauHH H aaflasaeMoro Bonpoca b 

MauHOHHoro sabiKa, to 3 (l)cJ)eKTHBHOCTb aT-e^itcTBa 

KOHeMHOM cqexe hmchho ox ycnemHOCXH sxoro BMemaxeJibcra^ 
R CaMV MaUlHHV OqCBHAHO, MO>KHO aaJlOHCHXb XOAbKO 3XH aanHC 
H cTaHaaoTHyr cx^y hx cpaBHeHHH, a Bce npoHB^ieHHH apywuHH 
LTBr,' Heo6xorHMle ycne.Hb,x noHCKOB kb a 

aHBHHe BCeX B03M0*HblX CHHOHHMOB MB Jb 

noAcxBeHHbix H o6o6maK)mHx noHHXHH, AOA>KHbi ^biTb oxpa^eHbi B 
aanHCHX. Ma..o BepoBTHO, hto b Heaa..eK0M 6y«ymeM no- 
hbhtcb MaiHHHa,onepHpyiomaB HenocpeACTBeHHo c f ; 

nosxoMV C03AaHHe cneunaAbHoro HH(|}opMauHOHHoro nsbiKa p 

°®‘’HeT‘^yflHrnoHHTl!"noMeHy 3 th rpyaHOCTH ne TaKoro oco- 

6oro 3HaqeHHH npH noHCKax c noMOiubio yKasaxe^eH n ^ ^ 

SriafTHCb TaM B^BOpBeCKHfi aKT, a BpyaHHHH npoBB.TH3.acb CBMHM 
HmyU.HM B HOMOlUb KOTOpOMy npHBOJHHHCb nepCKpeCTHblC ^CbiaKH 
rrac™d>HKaUHOHHb,e cxeMH. PesKoe HSMeHCHHe noHO>KeHHH Bemen 
npH nepeW k MexaHH3HpoBaHHb.M noHCxaM, 

Rbix nooax qepecqyp onxHMHCXHqHO HacxpoenHbiMH cxopoHHHKaMH 
?aKHx noHCKOB hphLo k TOMy. MTO MHoroHHa.eHHb.e ycTpoHcraa 

npeTT0«“e /hh MexaHHsauH.. HH4,opMauHOHHb.x hohckob, ho 
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CMor.'iH iiafiTH imipoKoro npiiMeHeuHn. TaKiie 

.niich NCIICIIIHO m-ibKO a.ifi tcx saiia'i, rae acen “‘L 

.iH4.oinuuiHO,.no,-o «3biKa, a Kawbia aaeMeai 

CbiTb^ oriiican upocto iiaSopoM xapaKiepncTHK 6ti ^^Kaaa 

Me>K;iv iioc.ieaiinMn .lormecKjix CBa3eft._ Tor.M 

noKiix na Aie.ioB CBeACHUti, HaripiiMep, Do.aee htih Menee KpynHbix 
paaaeAOB xiiMiiii. oTCVicTBue xopoLuero HH4)opMauHOHHoro H3biKa jxo 
ciix nop lie noaBO^iHeT 3(|Dc|)eKTHBHO MexaHHanpoBaTb hohckh. 

TaKHM oopasoM, paspaOoTKa MaiuHH A.nn HHc})opMauHOHHbix rK> 
mokIb :,aLHO,x, onepe^nia paooTb. no coa.aaHHKa HH$op«auHO oro 
flBbiKa CvmecTBveT jia>{<e MHeiine, hto 6e3 oco6bix 3aTp}AHenHH 
Moi'VT Pbilb iipea-iowenbi ycTpofiCTBa, “ 

caiiiiiKOM c.-ioaoibiji inubopMamioHiibiM bshkom. 11o3Tom\. i.c.111 .1.1,1 
er;™b,N „H.t>opMam.oHHbix 3a,,a„ c vKe c.30*HBmHMCa npocT.„M 
!l:ldiOP'.: aHHOHliblM HBblKOM K ClCAVeT CTpOlITb 60.166 COBepUJci 1 , : r,I C 
tt lODOrOCTOfllUHO MlR|)OpMaUHOHHbie MaiilHHbl, TO nOCTpOHKO 
vain-iu 1,1^1 6o:ieo liiHpoxnx pa3.:i.e.[OB CBeACiiHH c n.ioxo BbOiChc:- 

^'I'ud^oa^^RiaOHiiibNi nabiKOM BpH/i, .in MOH\eT 6hiTb onpaH/iaa'' . 

j , wg e , M ne Dy;ieT JiHKBUAnpoBaHO. B KaaecTru' 

oacpeiHOH 3a,aaaH aaecb np6;uiara6TCH npoBCAeHHe onbiTHbix pa6oT 
Ha npocTbix. He ObiCTpoaeHcxByioinHX h HejioporHX Maiiinnax c pa3- 
an'iHbiMti BapnaHTaMH HHc|3opMauHOHHoro flSbiKa. TaKHe paooi u., iit.- 
coM'-ieHMO noMorvT co3a.aHHio KaK HaHa>^Luero HH(|iopMauHOHnoR. 
H'.bixa Tax H MCToanKii anajiHaa coAep>KaHHH s.ieMeHTOB HH(|)opMa- 
BHH li’aaaaBaoMbix BonpocoB, laK Kax nosBOJiflT oueHnsaTb bo3MO/k- 
HVCTH ashiKa ii MeroaHKH no KanecTBy noHCKOB, napaa.iejibHO. 
KOHeano, Ao.mna BecTiicb h pacoia no BbiHCneHUio BOSMOvKHOcreH 
\-coBepnjeHCTBOBaHHH Tannx MaiuHH, moobi k MOMenry BbipaooTKH 
H3biKa H NseToaiiKii He noayan.aocb oTcraBaHHH b Apyryio CTopony. 

Hepexoafl k onncaHiiio caMiix npo6jieM coaaaHnn HHtJiopMauHOH- 
Horo -aabiKa n MeioaHKH aiumnsa co;iep>KaHH5i s.ieMeHTOB HH4)opMa- 
UHH H saaoBaeMbix BonpocoB, Heo6xoa,HMO oTMernTb Tecuyio Bsan- 
M0CBfl3b 3Tnx nD06.ieM. Tan. uanpHMep, najinque h cxiownocTb ao- 
rnMecKHx CBaseii* mok/iv xapaKrepHCTHKaMH saeMenTOB HHCpopMamin 
BaBHCUT OT Toro, HTO lipeacTaBaHioT co6oh xapaKiepHCTHKH. Mncao 
xapaKTepncTHK. onucbiBatontHx KaKoii-anGo s.ieMeHT HH^iopMauHH 
ti.an saaaBaeMbiH Bonpoc. aasHCHT or cjiopMbi aanucH CBBsen Me>Ka.y 

cilHOHHMaMH. pO.aCTBeHHbIMH H COnOimHIieHHblMH nOHHTHRMH H T. A 
C.TOKHOCTb ooenx npo6.TeM ycyry6piReTCH xeM, hto eine 0K0HMaTe.qb- 
n,o He BbiRcneHbi nee TneOoBaiiHR, KOTopbiM aojihoio vAOB/ieTBopHTb 
Hx pemeHne. HecoMneHno, mto ajim nojiHoro BbincHGHnn 3 thx xpe- 
6o3aHHH H HaH.ayMLiiero pemeHun npoC.icM hco6xoahmo, KaK y>Ke 
roBopHAOCb Bbirn'e. lunpOKoe sKcnGpuMeiiTHpoBaiiHe. Hn>Ke HSJia- 
ratoTCH nosTOMy toabko iieKOTOpbie joKe BbiHCnenHbie Tpe6oBanHR. 
KOTopbie MO>KHO pasCiiTb na Ane cBRaaiiiibie rpynnbi. 
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riepBan rpynna TpeOoeaHHH, npeATaBBAReMbix k HH4>opMaiijnoH- 
HOMy R3biKy, KacaercR b ochobhom cjioBapHoro cocraea SToro H3bi- 
Ka, Tonnee, o6uj.hx CBRsefi, cymecTBytoiUHx MejKAy xapaKTepHCTH- 
KaMH. 

ripHHHB 3a xapaKiepHCTHKH OTAeAbHbie CJlOBa HAH CAOBOCOne- 
raHHH — lepMHHbl, nOHaiHR, (|)aMHAHH H T. A., MbI MOJKCM saMeiHib 
Me>KAy xapaKiepHCTHKaMH CAeAywiAHe o6m.He cbh3h: 

a) B3aHMOHCKAK)qaeMOCTb, B COOTBeiCTBHH C KOTOpOH BCe xa- 
paKiepHCTHKH pacnaAaiOTCH na rpynnbi BsaHMOHCKAionaeMbix xapaK 
lepHCTHK, laKHX, MTO AK)60H SACMeHT HHCjlOpMaUHH MO>KeT OnHCbl 
BaibCH He 6oAee neM oahoh xapaKiepHCTHKOH h3 akdOoh rpynnbi 
Aaxbl HSAaHHR HAH pO>KAeHHH, oObIMHO C{)aMHAHH aBTOpOB (XOTH 43 
CTO BCipeMaioTCH H coaBTopbi) H, BooOme, KaK npaBHAO^, coBOKyn 
HOCTb Bcex nOApyOpHK KaKOH-AH6o KAaCCH4)HKaUHOHHOH pyOpHKH 
RBAHIOTCH laKHMH B3aHMOHCKAK)MaeMbIMH XapaKiepHCTHKaMH; 

6) CXOACTBO H noAHoe coBnaACHHe, KorAa coBnaAaiomHe xapaK- 
lepHCTHKH RBARIOTCH CHHOHHMaMH; 

b) COnOAMHHeHHOCTb MOKAy OOlUHMH H CneitHCjlHMeCKHMH, pOAO* 
BblMH H BHAOBbIMH nOHRTHHMH, MOryiltaH 6bITb BGCbMa CAOJKHOH, laK 
KaK cneuHifiHMecKHe xapaKiepHCTHKH Moryr oAHoapeMCHHO hoamh- 
HHTbCH HeCKOAbKHM oOlHHM XapaKiepHCTHKaM OAHOTO nOpHAKB HOA' 
MHHCHHR, KOTopbie, B CBOK) OMepcAb, noAMHHHioTCH puj.e 6oAee o6mHM 
XapaKiepHCTHKaM h t. a- 

3tH CBR3H, KaK H ApyTHC, KOTOpblC, B03MO>KHO, nOTpeOyeTCfl 
HSyMHTb AAR OOAblUeH 3^4)eKTHBH0CTH MexaHHSaUHH HH4)OpMaUHOHj 
Hbix noHCKOB, TecHO caaaHbi c KAaccH4)HKauHeH h lepMHHOAorHeH 
Toro pasAeAa cBeAenHH, b KOTopoM opraHHsyioTCR hohckh. B o6biM- 
Hbix yKaaaieARX ohh qacTHMHO oipaJKaioTCR HaAHMHCM KAaccH(J)HKa- 
UHOHKbix py6pHK H nepeKpecTHbix ccbiAOK, oAHaKo, KaK y>Ke roBO- 
pHAOCb Bbiiiie, coBepiueHHO HeAOcraioMHO aar noAHOH aBTOMaiHsa- 
UHH nOHCKOB CpeAH IHHpOKHX paSACAOB CBCAeHHH. 

ripH nepexoAe k MexaHHSHpoBaHHWM noHCKaM ynei BsaHMO- 
HCKAiOMaeMOCTH xapaKTcpHCTHK nosBOARei B pRAe CAynaeB chabho 
ynpocTHTb KOHCTpyKUHto MaiuHH, oAHaKo He HMeer pemaiomero ana- 
MenHR. SHaHHe CBRseft THna cxoACXBa, coBnaACHHa h conoAMHHCH- 
HOCTH, HaoOopOT, HeoOxOAHMO AAR 34)4)0 KTHBHbIX MexaHHSHpOBan- 
Hbix noHCKOB. SnaR ipyAHOciH, CBRsanHue c paapaOoTKOH KAaccH- 
4)HKaij,HOHHbix cxcM H yHH4)HKauHeH TcpMHHOB, HCTpyAHo ce6e 
npeACiaBHTb rpaHAHOSHOCib paOoibi no BbiRBACHHio 3 thx cbrsch 
AAR lilHpOKHX paSACAOB CBeACHHH, OCO6eHH0, CCAH yneCTb, MTO no- 
CTORHHO noRBARioTCR HOBbie TepMHHbi, a caMH CBR3H Me>KAy xapaK- 
-pepMC-ruKaMH MeHRHDTCR C paSBHTHeM HaVKH. 

Cbr 3 h Me>KAy xapaKiepHCTHKaMH Moryr h aoajkhu Outb oipa- 

JKCHbl HAH B CaMOM HH4)OpMaUHOHHOM H3bIKe HyTCM COOTBeiCTByiO- 
iitero KOAHpoeaHHR xapaKiepncTHK, hah npn aanncH coAep>KaHHR 
SAeMCHTOB HH4)OpMaUHH HNT^M AOROAHHieAbHOrO OnHCaHHR 3Ae- 
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MeHTOB HHt|)OpMaUHH HO 

paKTepHCTHKaMH, HO H CBHSaHHblMH C H P TaK>Ke 

Lkohbu. npH santtcH c ne- 

nyicM BBeiteiiHsi jtonoJiHHreJibHbix xapaKTepHciHK, 
nocpe,T.CTBeHHO BbiAeJienHbiMii. 

OrnaiKeiiHe CBflseii b canon flSbiKe mokct 6birb caejiaito aiiaao- 

— 

OT^aS^sT M "a "ml.e" paapTb. S'ho 'H aoS^Ja- 

o6o3HaMaiouuie o6o6maiomne noHaTiin. Chi'oh noHSTHH Aoa- 

>Ka,OTca oaHHaKOBbiMH Bi.cyiaMB, a BHC.aa 5' xaK 

>KHH iiMCTb oaiiHaKOBbie BHaaeHHB B crapuiHX PdsPMa*. laK, 

rnpHMep -Hcao 5 o6o3HaBaeT nayay. 52 - acTpoHOMBba 53 - >)) - 
■OIBV 34 -xiiMiiio H T. 4., 531 — MCxaHiiKy, 535 -onTHKy H t a. 
CoieD>KaHHe ooeMeHTOB HH(|)opMauHH li 3a;i3BaeMbix BonpocoB 3a- 
nucbiBaeTCH b BH;ie Ha6opa raKHX mhcbji. a cpaBHeiine hx Me>K/t\ 
c™1 npoHBBoarcB no ^'eaaeMOMy B„c.y P-f 
Co.ibinvra KOMnaKTHOCTb aannceii TaKon cnocoS “Of 
MpinosaH To.ibKO a.iH Tex paaaeJioB cBeaeimn, a.m KOTopbix o 
ao;i“TBop“HO OTpaacaeT cbhsb h aaa KOTOpbix He npeaBHAHTcn 
'Oanbnioft Lmkh TepMBHoaorHH n CBBSeft, rax Kax nepeAeaxa era- 
Dbix sanHceti eecbMa He>Ke.naTeJibHa. K co>KajieHHK), atih 6o;ibiUHH 
CTBa HaiiSonee BaacHbix paaAe.ioB CBeacHnii 3 th ycaoBHfl ne Bbinoa- 

”'*'°Banee ruSoK B othouibhhh sanncH cymecTByroiunx CBBSeii b™P°h 
cnoco6, npH KOTOPOM ana saeMCHTOB HH<l>opManHH npocTO 3anH- 
cbiBBioTCfl Ve xapaKTepiiCTHKH, CBsiaanubie c HenocpeacTBeuHO Bbi 
aeaenubiMii. OaHaKO on secbMa rpoMOSflOK, rax kbk KH*aoro 

aieMCHTa HHcbopMauHii floaiKuo BbinnCbiBaTbCB onenb MHOro xapak 
TepHCTMK. B no-v™ CTonb H<e HeyaofieH, kbk h npeAb,ayWHH cnoco6, 
npn .oMeneHnn Tepnimoaornn H CBBSeii. a noatoMy “P^ "P"^ 

MCHHM. Co;tep>KaHHe sa/xaBaeMbix BonpocoB 3Aecb aanncbieaeTCH 
mibKO B Blue Henocpe/tcTBCHHO BbU,eJieHHbix xapaKiepHCTHK. 

HanSonee npucnocod.neH k naMeneHiuM CBHseH h repMHHOJiorHH 
TpeiHH B 03 M 0 >KHbiH cnoco6 OTpa>KeHHH CBHSeH Me>KAy ^^paKTepn- 
CTHKaMii Koraa s.ieMeHTOB HHc{)opMauHH sanncbiBaioTCH TOJibKO 

Henocpe;icTBeHKO Bbue.nenHbie xapaKTepucTHKH. TaxoH cnoco6 Becb- 
Ma o6nerHaeT h ynpomaex nepeBOA coAep>KaHHH BJieMenTOB HHCpop- 
MauHH B Ha6op xapaKiepHCTHK. OocneitHHe Moryi ^biSHpaibCH^^c 
oo.'ibLUHM np0H3B0.i0M, HanpMMep, b oHaC TepMHHOB, ynoipex.;!^.......^ 

B caMOM OnHCaHHH COAep>KaHHH SJieMeHTOB HHcJiopMauHH. CBH3H 
MeJKnv BceMH npHMeHHioiuHMHCH H BHOBb noHBHBLUHMHCfl xapaKie- 
DHCTHKaMH CVUeCTB>TOIUHe Ha leKyiUHH MOMCHT (c yMCTOM nOGJlCA* 
HHX ;t 0 CTH>KeHHH HayKn), 3 aAaiOTCfl 3Aecb npn awajiHae coAep>KaHHa 
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saflasaeMbix BonpocoB b cjieayioweM suae. BnecTe c xaiKAoft ne- 
nocDeacTBeHHO BbueJieHHOH xapaKiepHCTHKOH bboahtch b sanoMH 
HatoLuee ycipoHCiBO Bce chhohhmbi h cxoflHbie xapaKiepHCTHK^ 
a TaK>^^e e^H 3io Hy>KHO, to h Bce conoAHHHeHHbie xapaKiepHCTHKH 
c HX cHHOHHMaMH. Bboa b 3anoMHHaiouee 

nrVlIieCTBJIHeTCH laKHM 06pa30M, HT06bI AJIH BbiSopa ny^HblX 3Jie 
MeHTOB HHCl)OpMaUHH 6bUO AOCTaiOHHblM coBoaAeHHe xapaKiepHCTHK 
npocMaipHBaeMbix sjieMeHioB xoth 6bi c oahoh 

KajKAOH laKOH rpynnbi BonpocHbix xapaKiepHCiHK. HeyAOOCTBO 
TaKorcnocoaa s'^a'^nen cbbb^h BBnnexrcB noTpeSHOerb b 60 „ 
3anoMHHaK).neM ycTpoitcTBe. flencTBnTeabno, xotb »°nP“ “ 

MHT o6bmKO HeOoJibUJoe bhcjio nenocpeflCTBeHHO BbifleJiaeM^ xa 
naKTepHCTHK, ho saro mhcjio chhohhmob, cxoanbix xapaKtepHcrnK h 
L oSeSno conoAHHHeHHbix xapaKrepHCTHK MomeT SbiTb OMeHb 6oab- 
lUKM. VMeHbiijeHHe nncjia flonoJiHHT^bHbix ’^npaKTepHCTHK h mho 
B oeMeHHo vTOHHeHHe saKaaa MOKer SbiTb BbinoJiHeHO caMHM saxas 
hSkOH, eC3IH OH, pyKOBOACTByflCb CJlOBapeM HHlHJPMHWOHHOrO H3b,Ka 
B KOTOPOH OTpa)KeHbl BCe CBfl3H MeMV “PHKTepHCTHKaMH BHece 

B Bonpocnyio Kapiy TOJibKo fieaycJiOBHO nyiKHbie eny xapaKte 

pHCTHKH. 

BeDOHTHee Bcero, HaHJiynmHH cnoco6 0Tpa>KeHHH CBHaen we^Ay 
xapLepncTHKaMH 6yfleT neM-TO cpeflHHM J'P™’’ 

caHHbIMH - BbiaCHHTb 3TO nOMOHCeT "P^™^ OaH^KO CHMUM 

HhiM ociaeTCH caMO BbUCHCHHe sthx k.BH3eH — paOOTa, caM 
ce6e BecbMa UCHHaH atih nayKH c ee cao>khoh h noA^ac aanyiaHHOH 
leoMHHOAorHeH KaK h cociaBJieHHe KAaccHtliHKauHOHHbix cxeM, Sia 
pa60Ta MO>KeT 6biTb ycneuiHO BbinojiHena Shhh Be- 

ujoro HHc.aa cneuna/iHCiOB no pa3.nHMHbiM ^ 

CTHCb OHa AOJl>KHa nOCTOHHHO, MT06bI CBOeBpeMCHHO yHHTblBaib BCe 
HSMeneHHH, nopo>KAaeMbie pasBHiHeM HayKH. 


BecbMa o6Haae)KHBaK,mHM h BajKHbm ajib PH 6°Tb. no BbiacHeHHio 
CBHSeH MOKTV XapaKiepHCTHKaMH HBJIHCTCH TO, HTO P 

Mo>KeT SbiTb MexaHHanpoBana. CoBOKynHocTb Bcex BoaMoiKHUX Tep- 
MmOB nOHHTHH H AP- xapaKTCpHCTHK H3 KaKOTO-AHSO paSABJia CBB- 
AeHHii'MOHCeT paCCMaTpHB^CH KaK “HOHynHOCTb BAeneHTOB HH^op- 

KaiKibiH laKOH BJieweHT HH(|)opMauHH, T. e. KaH<Aoe cjio 
SopMau“ro B3b,Ka, MO)«eT e^iTb aHaAorHHHO BbimeonncaH- 
HOMV^ oxaDaKTepHSOBaHO necKOJibKHMH cfjyHAaMeHiajibHbiMH xapaK 

repHCTHKaMI. -CAOBaMH <t)yHAaMeHTa.ibHoro HH<|DOpMauHOHHOrO B3bl- 

ira TaK HanoHMep «TepMOMeTp» Monger 6biTb npeAciaBACH, KaK 
«nDH6oD’» «H3MepeHHe» h «TeMnepaTypa». Mhcao (JiyHAaMeHiaAbHbix 
xabaKTeOHCTHK BHaKHieAbHO MCHblUe HHCAa 3AeMeKTOB HH.j.OpManHH, 
rAM HHX npome BbiBBHTb o6wHe CBH3H H nocTpoHTb ppaMMaTHKy 
(t)ywaMeHTaAbHoro HHcjJopMauHOHHoro H3UKa, qen aah hcxoahux 
xapaKiepHCTHK. 
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OMeBHflHO, MTO MeMCHTbl HHCjjOpMaUHH, 

H3 OHHHX H Tex >Ke (hyHAaMeHTaJibHbix xapaKTepncTHK, Oy^yT cooi- 
BeT— 1 CHHOHHMaM HCXO^HblX XapBKTepHCTHK, ^ 

CKOJIbKO 061II.HX (|3yHAaMeHTa;ibHbIX XapaKTepHCTHK JX 

conoAMHHeHlM HCXOAHbiM xapaKxepHCTHKaM. TaKHM oepaaoM, Bb,- 
(iCHeHHe CBaaefi Mewy HCxoflHbiMH xapaKTepHCTHKawH CBMHXca 
K noHCKaM ajieMBHXOB HHcjiopMauHH no aaaaHKOH 

flaMBHxajibHbix xapaKxepacxHK h mokbx fibixb MexaHHanpoBaHO tcm 
IIJIH HHbiM H3 onncbisaeMbix b bxoh cxaxbe A"” ' 

xeHHB noHCKOB H aHaJiHsa BJieMenxoB HHi))opMauHH coBOKynHOCxb 
nocJieaHHx oCbiaHO paafiHBaexcfl na necKOjibKO 6ojiee hjih Menee h 30- 
jiHposaHHbix rpynn. 

OnHcaHHaa Bbiuie MeTOAHxa npHMeHfleTCH b MaccaMyceTCKOw 
TexHOJioraqecKOM HHCxHTyre P^3pa6oTKH HH^opMa^UH^ 

HBblKa B ofijiaCTH XHMHK. FIOA pyKOBOilCTBOM . _ ^ ^ ^ 

C06paH0 OKOJIO 30 000 repMHHOB (HCKJIIOMaH HaSBaHHB smecTB 
>KHBOTHbix), KOTopbie saxeM ObiJiH noApasflejieHbi Ha 
riDoueccbi, MaiuHHbi, KanecTBa, OTBJieneHHbie hohathh h t. a- He 
cLjlbKO TblCHT TepMHHOB yjKB npoaHaJiHSHpoBaHO c nOMOLUblO He- 
CKOJIbKHX COTeH BblBBJieHHblX 4)yHAaMeHTaJlbHbIX xapaKTepHC 
JXn9i MexaHHsauHH bohckob CBaaen Me>KAy TepMHHaMH 
nepci)OKapTbi (cm. HHH<e § 8). Bo3MO>khocth npHMeneHHH raKOH mc- 
TOAHKH AJIH paspaOOTKH HH^OpMaUHOHHOrO flSbiKa b 
HHKH HCCJieAyiOTCH B HHCTHiyie HayqHOH HH(|30pMaHHH AH . 

CneAyeT oTMeTHTb, hto npeACTaBJieHHe xapaKTepHCTHK-cfiOB 

HHdKtpMaUHOHHOrO H3blKa B BHAC HaOopOB 4)yHAaMeHTaJlbHbIX aB- 
paKTepHCTHK He TOJibKO cnocoOcTByeT BbiacHenHio o6mHx cbhbcu 
Me^Ay xapaKTepHCTHKaMH, ho h MOJKeT caMo no ceoe hehtbch hcko- 
MOH (bopMOH 3anHCH xapaKxepHCTHK, BnojiHe 0 Tpa>KaK)iueH sth cbh- 
3H. 3x3 4)0pMa sanHCH xapaKxepncxHK HBJiHexca k xoMy >Ke, Kax 
HexpyAHO yOeAHXbCH, npoMe>KyTO'4HOH Me>KAy xpeMH, onHcaHHbiMn 
Bbiiue, oOjiaAan b xo >Ke speMH b MenbiiieH cxeneHH npHcymHMH no- 
CJieAHHM c[>OpMaM HCAOCXaTKaMH. OpHMeHeHHe XaKOH ^^OpMbl 3anHCH 
xapaKxepHCXHK npHBOAHX Kax 6bi k AByxcxenenHbiM coBMemeHHbiM 
nOHCKaM. XleftCXBHXeJIbHO, C OAHOH CXOpOHbl, CyAyX OXbICKHBaXbCH 
SACMeHTbi HHcJjopMauHH, coAep>KamHe cpeAH cbohx xapaKxepHCXHK 
HaA>^e>KaiiJ,HM oOpaaoM cBHsaHHbie saAannbie xapaKxepHcxHKH Bon- 
poca, a C ApynOH CXOpOHbl, BXOJKACHHe KaKOH-AH6o XapaKXepHCTHKH 
Bonp’oca B HHCJIO xapaKxepHCXHK sjieMeHxa HH4)opMauHH 6yAex onpe- 
AejiaxbCH BxoH<AeHHeM 6ojibmeH hjih MeHbineH qacxH (JiyHAaMenraAb- 
Hbix xapaKTepHCXHK nepBOH b HaOopbi 4^yHAaMeHxaAbHbix xapaKxe- 
PHCXHK "^nocjiCAHHX. HeoOxoAHMbie AJIH xaKHx AByxcxeneHHbix Mexa- 
HHSHpOBaHHblX HOHCKOB HSMeHCHHa B CXBMBX OnHCbIBaeMbIX HHH<C 
ycxpoHrre He npeACxaBJiaiox OoJibuioro xpyAa, nooxoMy b AaJibHeft- 
uieM, qxo6bi He ycjioHiHaxb H3Jio>KeHHfl, Mbi Ha hhx ocxanaBjiMBaTbca 
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ne OyACM, cMHTaH nopaAOK Bcex xapaKxepHCXHK oAHnaKOBbiM (x. e. ne 
jiejiaa pasjiHqHH Me>KAy oObiqHbiMH h cJiyHAaMCHxaAbHbiMH xapan- 
xepHCXHKaMU) . 

Bxopaa rpynna xpeOosaHHH, npeAXiaBJiaeMbix k HHcpopMauHOH- 
HOMy asbiKy, Kacaexca jiornqecKHX CBaaen, Koxopbie Moryr cymecx- 
BOBaxb Me>KAy xapaKxepHCXHKaMH oahopo sjieMeHxa HH4)opMauHH. 
3x0 BOnpOC 0 C03AaHHH CBOeo6pa3HOH «rpaMMaXHKH» HHCflOpMaUHOH- 
Horo H3biKa H 0 cnocoOe sarmcH «rpaMMaTHqecKHX»-JiorHqecKHx 
CBHseH Me>KAy xapaKxepHCTHKaMH, hmcioluhmh, KaK y>Ke roBopHJiocb 
Bbiiue, H caMocTOHxejibHoe SHaqenHe. CnocoO sanucH aoji/Koh Obixb 
npH 3X0M xaKOB, qxoObi sjieMeux HH(|)opMauHH mojkho ObiJio BbiOn- 
paxb H no jik)6oh h 3 onncbiBaioiAHx ero xapaKxepHCXHK, h no coqe- 
xaHHK) xaKHx xapaKxepHCXHK, h no HCKOxopbiM xapaKxepHcxHKaM, 
CBH3aHHbIM XaK, KBK 3X0 SaABHO B BOnpOCC. 

npocTCHLUHe jiornqecKHe cbh 3 h hmcioxch Me>KAy xcmh xapaKxe- 
pHCXHKaMH SACMeHXa HH(|)OpMaUHH, KOXOpbie COBMeCTHO OnHCblBaiOT 
HCKOxopoe HBJieHHe, npouecc h x. n., ecjiH onHcaHHH xaKHX abjichmS 
HJIH npOUeCCOB COAep>KHXCH B 3JieMeHXe HHCflOpMaUHH HeCKOJIbKO 

(cm. exp. 10 ). Mo>kho cKasaxb, qxo 3xh cba3h npoexo oxMeqaiox 
Tox cbaKX, qxo xapaKxepHCXHKH, coBMeexHO onHCbmaiomHe neKoxopoe 
HBJieHHe, oOpaayiox oxAejibHoe npeA^OHceHHe. Ox sanncH xaKHx cba- 
3eH JiexKO HsOaBHXbCA, ecJiH pa3Apo6HXb sjieMeHX HHcJiopMauHH Ha 
HecKOJibKO sjieMeHxoB, coAcpjKamHx y>Ke xojibKO no OAHOMy xaKOMy 
npeA. 3 o>KeHHK). OAHaKO npn xaKOM paaApoOjieHHH sjieMeHxa HHCpop- 
MauHH npoH30HAex Ay6jiHpoBaHHe xapaKxepHCXHK, He bxoahbluhx hh 
B OAHO npeAJio>KeHHe (nanpHMep, 6H6jiHorpa4)HqecKHx) hjih bxo- 
Ahbluhx b HecKOJibKO npeA-noKeHHH. BosMOJKHOCxb xaKoro pasApoo- 
jieHHH npcAnojiaraex, kohchho, qxo saAaBaeMbie Bonpocbi He coAep- 
>KaT Oojibuie OAHoro npeAJio>KeHH.q, qxo oObiqno h BbinojiHAexcA. 
MxoObi HsOejKaxb pa3Apo6jieHHH, CBH3b Me>KAy xapaKxepHcxnKaMH 
H3 Ka>KAoro npeAJio>KeHHA MO>Kex 6bixb oxpaJKena cooxBexcxByioiAHM 
nacnojio>KeHHeM koaobux oOosnaqeHHH xapaKxepHCXHK Ha KaApax 
HOCHxejiA HJIH AoOaBJieHHeM K 3XHM o6o3HaqeHHHM cneuHaAbHbix 
CHMBOJIOB BHyxpeHHBH JlOXHqeCKOH CBH3H. 

BoJiee cjio>KHbie jiorHMecKHe cbash Moryx HMexb Meexo y>Ke cpeAH 
xapaKxepHCXHK h3 oahoto npeAJio>KeHHA. Ohh cooxBexcxByiox b 
O ojibHJOH cxeneHH oObiqHbiM cbhshm Me>KAy qJienaMH npeA^osceHHA, 
HanpHMep, Moryx oxpaJKaxb cbh 3H Me>KAy noAJie>KaiAHM h pasjiHq- 
HbiMH AonoJiHeHHAMH HJIH Me>KAy onpeACJiCHHeM H onpeAeJineMbiM 
CJIOBOM H X. A. TaK.MOMex noxpe6oBaxbCA oxpasHXb, qxo b hokoxo- 
noM SJieMeHxe HH4)opMauHH xapaKxepHCXHKH: «pa3pymeHHe», «mh- 
Kpo6bi», «JieHKOAHXbi» 03Haq3K)x «pa3pymeHHe ^eHKouHxoB MHKpo- 
6 Lh», a He Hao6opoT, H.ra qxo b onHCbisaeMOH neaKUHH xaKoe-xo 
BemecxBO HBJiHexcA npoAyKXOM, a TaKoe-xo -KaxajiHsaxopoM h x. n. 

nocjie BbiHBJieHHA H cxaHAapxH3auHH Bcex B03MO>KHbix Jiornqe- 
CKHX CBH3eH XaKOFO BHAa A-^IH HX 0603HaqeHHA MOXyX 6blXb paspa- 
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6oTaHbi cneuHajibHbie cHMBOJibi, KOTopue ^ co;Lep>KaHHH 

K KOAOBbiM 0603HaHeHHaM xapaKTepHCTHK npH ^anHCH coAep 
KBK BJieMeHTOB HHCbOpMaUHH, TaK H saABBaeMblX Bonp ^ 
ceHHe CBfiseft MewAy LpaKTepHCTHKaMH kbk s^^eHta ; 

TAK H Bonpoca K TOMy HAH HHOMy CTaHflapTHOMy “W «>™»o "P° 
hbboahtbch BHOAHe oAHOBHaHHO c HOMOuBKa 

MauHOHHoro HBUKa. flAH aanHCH CBsaeH mokbi 6 vanaKTepii- 

H BOaMOlKHOCTb paCnOAOJKCHHfl KOAOBblX oSoBHaqeHHH xapaKTcp 

CTHK Ha Kaflpax hochtbah b paaAHUHOM nopHAKe. 

SaMBTHM, MTO, Boo6iue rOBOpfl, OTpa>KBHHB BHyrpeHHHX AOrHBB- 
CKHX CBH3BK MBHBB BajKHO. IBM OTpaJKBHHB 

xapaKTBpHCTHKaMH, TaK KaK npH HPHOpHpOBaHHH nepBbix BCe Hy 
Hbie aABMBHTH HH(j)OpMaUHH BCB paBHO 6yAyT HaHABHbl, HO C HpH- 
MBCbK) 6oAbuiero hah MeHbUiero HHCAa HBHyjKHbix 3 abm 6 Htob, a npH 
HTHOpHpOBaHHH BTOpbIX (SyABT HaflABHa TOAbKO HaCTb HyJKHblX BAB- 
MBHTOB HH<l)OpMaUHH. OtCBB HBHyJKHbIX aABMBHTOB «h 4>°P«W"" “ 
OT06paHHUX HOJK6T 6blTb npOHSBeABH yWB C HOMOlAblO OOblMHOrO 
npocMorpa coAep>KaHHH nocjieAHHx. 

OcTaeiCH cKaaaTb HecKOJibKO cjiob o rexHHKe aHajinaa coAep- 
JKaHHH SJieMeHTOB HH 4 )OpMaUHH H SBAaBaCMblX BonpocoB. AHa;iH 3 
MO>KeT np0H3B0AHTbCH B ABB 3 Tana. Ha nepBOM aiane cneuHajiHCT, 
sHaKOMbift c cooTBexcTByiomHM pa 3 AeJiOM CBeAenHH, noAHepKHBaex 
HJIH BbiHHCbiBaex HenocpeAcxBeHHO BbiAeJiaeMbie npeAMexHbie xa- 
naKxepHCXHKH H ycxaHBBJiHBaex, ecjiH 3 X 0 Heo6xoAHMO, ran viortme- 
CKOH CBH 3 H MC^Ay nOCJlCAHHMH. Ha BXOpOM 3 X 306 MPHee KSaJlHCpH- 
UHpoBaHHbiH cneuHaJiHcx-KOAHpoBiuHK, no;ib 3 yflCb cjioBapcM h rpaM- 
MaxHKOH HH 4 )opMait,HOHHoro HSbiKa, BbinacbiBaex nepsHMUbie koao- 
Bbie o 6 o 3 HaqeHH 5 i, HMeiomHecH b cAOBape h rpaMMaxHKe, kbk a^« 
BHASAeHHbix Ha nepBOM 3 xane npeAMexHbix xapaKxepHCXHK, xaK 
AAh Bcex AonoAHHxeAbHbix npeAwexHbix xapaxxepHCXHK h dhoam- 
orpa 4 )HqecKHX xapaKxepHcxHK, a xaKX<e Ao 6 aBAflex k 3 xhm ooo 3 Ka- 
qeHHHM CHMBOAbI BHyxpeHHeft AOrHqeCKOH CBH 3 H. 

riepBHHHbie KOAOBbie o003HaqeHHfl, oAHoanaqHO cooxBexcxByio- 
utne Ka>KAOH xapaKxepHCXHKC, h hbahjoxch co6cxBeHno cAOsaMH 
HHCbopMaUHOHHOrO H 3 bIKa, a CHMBOAbI BHyxpeHHCH AoraqecKOH cbbsh 
HP paiox poAb naAe>KHbix OKOHManHH oCbiHHoro 03 biKa B oxJiHHue 
ox o6biqHoro asbiKa, caobb HH4>opMau,HOHHoro HsuKa Menee pa3HO- 
oSpasHbi, 6 oAee cxaHAapTHsoBaHbi, o6biqHO tie HNieiox chhohhmob, 
MOKHO CKaaaxb, ne hmciox poAa, HHCAa, naAe>Ka h Apyrox 4)opM, 
HO 33X0 b 6oAbmeH cxeneHH oxpajKaiox cbhsh BaaHMOHCKAtoMaeMO- 
CTH - CXOACXBa H COnOAHHHeHHOCXH. FpaMMaXHKa HH4)OpMaU.HOHHOrO 

H3biVa 6eAHee, qeM y o6bmHoro H 3 biKa, ho aaxo ropasAO cxpo>Ke. 

riepBHqttbie KOAOBbie o 6 o 3 HaqeHHH, naabiBaeMbie b AaAbHeHUJCM 
HHACKCaMH, H CHMBOAbI BHyxpeHHeft AOPHqeCKOH CBHBH HpeACXaB- 
Aflior C060H ynopHAoqeHHbie nocACAOBaxeAbHOCXH HanncaHHbix b 


O/IHV cxDoqKv nepBHqHbix koaobbix chmboaob — 6 yKB, UH(J)p, cao- 
raBH^ n MeCTO^ia KOTOpOM CTOHT B HHAOKCC «r-Tb,H», HHMHHaH 
CAena. nepBiiMiibift KOAOBbm chmboa, 6 yAeM na 3 biBaTb «r-TbiMb pas- 
nsiAOM. Hhcjio Bcex bosmojkhux nepBHHHbix koaobux chmboaob mo 
rVlUHX CTOBTb B «r-TOM» paSpHAC B KaKHX-AH 6 o HHACKCaX, yBBAH- 
,i oe ?a eAHHHuy. ecAH orcWBHe CHMBOAa HHxaK He ofioana^ 
MacTCH, ofjoanaBHM Hepea q,.HHAeKCb, Horyi 6 biTb. b ’<acTHOCTH h 
C' lOBaMH oCbiMHoro H 3 bIKa, B 3 HXbIMH B onpeAeACHHOH 4 )opMe (Ha 
npHwep, B eAHHCxBenHOM HHCJie, HMeoHxeAbHOM naAe>Ke h x a.). 
O^qeBHAHO, Mxo HaH^OAee pen hum oxasaACH 6 bi cahhuh MewAyna- 

pOAHblH HH4^0pMaHHOHHblii H3blK. nP 

Pa6oxa KOAHpoBiitHKa, xaxHM o6pa30M, aHaAorHMHa paooxe ne 
peBOAMHKa c OAHoro nabixa ua Apyroix VqHXbiBaa cxpoHHOCXb h 
cxporocxb HH(|)opMauHOHHoro B3biKa, ee ropasAO A.erqe ^exaHH - 
poBaxb riyxcM cosAanHO nepcBOAHiueH Mamnnhi ueM P^^OTy n 
nepeeoAV c oAHoro o6biMHoro H3biKa na ApyroH. Eiue Aerqe noA 
AaexcH MexaHHsauHH pa6oxa no nepcBOAy 

anaqeHHH bo ExopnqHbie koaobbic o6o3HaqeHHB, Koxopue n aanncu 
Barren b chopMe, Aoexynnon aah BOcnpHHXHn MautHHOH, na hoch- 
xexe nooaeAHHH paooxa n iiasbiBaexcn, co 6 cxBeHHO, KOAHpoBaHHeM, 
K paccMOxpcHHKD Koxopoxo Mbi ceHMac H nepcHAeM, 'TorAB Kax Ha- 
xoACAenne nepBHMHbix xoaobux o 6 o 3 HaqeHHH-HHAexcoB o 6 biqHO 
BbiBaexcfl HHAexcHpoBaHHeM. 
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§ 6. KOAMPOBAHME 

TOrO HTo6bI nepBHMKbie KOJlOBbie 0603HaMeHHH-HHAeKCbl xa- 
paKTepHCTHK MorjiH BocnpHHHMaxbCH MaiiiHHOH, Heo6xo;iHMO nepe- 
BeCTH HX BO BTOpHMHbie KOilOBbie 06 o 3 HaMeHHH. OoCJie^lHHe COCTOHT 
H3 naGopa koaobbix chmbojiob, HMeramux bha BbipeaoK, npoOHBOK, 
HaMarHimeHHbix yMacTKOB, tcmhux h/ih npo 3 paMHbix KBa/ipaTHKOB 
H T. n., pacnojiojKCHHbix Ha Ka^pax HOCHTejia, cooTBercTByiomHX 
SJieMeHTaM HH(|}opMaii,HH ei<, b cjiyqae cooTBercTSHH Qj^ 
npejiCTaBJieHHbix KycxaMH hochtcjih, oOpaayioiuHMH CBoeodpasHbiii 
perHcrp, b cjiyqae cooTBercTBHH Pn En h/ih HenocpeACTBCHHoro 
cooTBeTCTBHH Me)K;iy Bk H Pn (cxp. 15 ) . 

BxOpHHHbie KOAOBbie o603HaMeHHB HHAeKCOB XapaKXepHCTHK BO- 
npoca noMemaioTCH b aanoMHHaiomeM ycxpOHCXBe h coctoht noBxo- 
My, BOOSlUe rOBOpH, H 3 ApyXHX KOAOBBIX chmbojiob. nOCACAHHMH 
Moryx 6bixb, HanpHMep, noMeqcHHbie hjih HenoMeqcHHbie hhchkh 
pasrpacfiJiCHHoro JiHCxa 6yMarH, ecjiH nocjiCAHHH HBAHercH npocrefi- 
UiHM 3anOMHHaK)IH,HM yCXpOHCXBOM, npHHOAHHXbie HJIH OnymeHHbie 
cxepjKHH, aaMKHyxbie h.ih paaoMKHyxbie KOHxaKTbi h t. n. OSluhm 
AJIH Bcex KOAOBHX chmbojiob HBJIfleXCfl XO, MXO 33 KOAOEblH CHMBO.H 
HOCHXeJIH npHHHMaerCR OAHO H3 Asyx B03MOMHbIX MCCXHblX COCXOH- 
HHH KOCHxejiH, 3 33 KOAOBbiH CHMEO.! 3anoMHHaioiij,ero ycxpoHCXBa — 
OAHO H 3 AByX BOSMOXiHblX MCCXHblX COCXOHHHH 3 anOMHHaKDLUerO 
yCXpOHCTBa. Hcn0JIb30B3HHe KOAOBbIX CHMBOJIOB XaKOXO BHAa ana- 
JIOXHHHO HCnOJIbSOBaHHKD ABOHMHOH CHCXCMbl CMHCJICHHB B COBpC- 
MCHHblX BblMHCJlHXC-TbHblX MaUiHHaX H BbI3BaHO TCMH JKC C 006 pa>Ke- 

HHHMH. Mbi Hc SyACM ocxaHaBJiHBaxbCH nosxoMy Ha npcAcxaBJicHHH 

CHMBO.lOB B BHAe XOXO H-HH HHOXO COCXOHHHH H 3 HCCKOJlbKHX (60Jlb- 
Hie AByx) MCCXHblX COCXOHHHH HJIH, TCM 60JICe, B BHAC KaKHX-JlH6o 
({iHryp, .THHH.H, 06h!MHbIX 6yKB H U,H(|}p. 

To H 3 AByx COCTOHHHH HOCHTCnH, KOXOpOC OpHHHXO 3 a KOAOBblii 
CHMBO.T, Mbi 6yACM o 6 o 3 HaMarb .xiicppoH 1 , a Apyroe — AHcfipoH 0 . 
^jiH_ aanoMHHaiomcro ycxpoftcxBa 6yACM HMcxb cooxbcxcxbchho 
I H 0 . CoCXOHHHC HOCHXCJIH M 3 anOMHHaiOLLI.CrO yCXpOHCXBa, CB060A- 


-28 — 


Hbix OT BTopHMHbix KOflOBbix o6o3H^MeHHfl, xapaKTepHsyeTCB BO Bcex 
MfiCTaX UH(bpOH 0 H 0 COOTBeTCTBCIIHO. 3 to HBJiaeTCH aaCTHblM CJiy 
”aeM Toro no^o*e,>HB. mto HBAeKcu h Ha HOCHre^e h b aanoMH- 
iiaioiaeM ycTpoBcTBe KoanpyioTCfl oAHnaKOBO b oTnoiueiiHH pacno- 
KO?OBb,X CHMBoioB 1 H 1, XOTB B KaxeCTBC nOOieAHHX H 
Moryx 6biTb BUfipaHbi npoTHBOnojiOKiibie cocTosiiiHn, HanpHMep, 
TCMHbie H npoapaHHbie KBaApaxHKH. 

PaccMaxpHBaa HHixe Bonpocbi KOAMpOBanaa, o6mHe aJiB Bcex 
<hoDM neajiiiaaHHH BTOpiiMUbix koaobbix o6o3Ha>ieHHH, Mbi 6yAeM 
HMCTb Ae’m npocTO c HHAeKcaMH, HrHopnpya BHyipeiHiMe AorHMe- 
CKHP CB3311, riocKo.xbKv noc.ieAHHe AAH MHornx 3aAa>i Boo6me oxq 
CTBWT. yxoMHeiiHe KOAHpoBaHHH npH ynexe arnx CBasea to oco- 
6oro TpvAa Mower 6b.Tb cAeJiai.o Kax nyxeM BOio.ie.iHH b HiiAeKCb, 

CHMBoio\l BHVTPCHHHX .XOXHHCCKHX CBH3eH, XaK H BBCAeHHCM AOHO^- 
mBblX O^pLlHHCHHH Iia HOpHAOK paen0.aO>KCHHH BTOpHMHblX KO- 
XOBblX 0603HaMeHHH. 

JIio6oh hhackc oAHOSHaaHO npcACxaB.iaeTCH iia xaApe hoch- 
xeAB (IIHH pI nicTpe) n b aanoMBHaiomeM ycxpoHCTBe, BO-nepBb,x. 
Kmi bHypanHeft KOAOBbix ci.MBO.aoB BHyxpH raK naabmaeMoro no,ia. 
oxBCAeHHoro aar aaimci. xoabKO oAHOro HHAeKca aam 
HCH ta HlldjopMaHHH HAH BOHpOCa, H, BO-BTOpblX, MBCTOM, paCHO 

wrexor^ naxe. TaK.m o6pa30M, KOAHpoBauHe HHAeKCor, npo- 
H3B0AHXCSI Kax 6bl C nOMOUlblO AByx KOOpAHHax - Mecxa H KOH(|) 
rypauHH- 

rio POAH, Koxopyio Hrpaer b xoAnpoBaiiHn Mecxo, mowho 
noApaaAeAHXh Bce BOSMOWHbie ^xoAbi Ha cynepnos.mHOiiHbiH. iieAO- 
KaJIbHblH, .lOKaJIbHblH H HpHMOH. 

Cynepn03HUH0HHbiM koaom naaoBCM xaKOH koa, koxab 
njia oxACJibHbix hhackcob cosnaAaiox — naiuiaAbiBaioxca “a 

unvra B peay.nbxaxe naJiojKCHHH chmbojiob, coAep>KamH\cH b 3xh\ 
oSMavioTCH napasHXHbie xoHctiHrypauHH chmboaob, coox- 
BCTCXBVrole HHAexcaM i.a caMOM AeAe He coAepwamuMCH b bah- 

IsiPiiiii 

- r-cArnr OH ;er Mrex-rbTMrH^yyrL^ 

y.! x^onmrvwe AHUIHHX 3AeMeHX0B HH())opMauHH. npeHMyiuecTBOM 
Haiom y P nnnuBBOnHXCH, OHCBHAHO, TOJIbKO 
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OT 6 HpafOTCH Bce xe ajieMeHXbi HH(|)opMauHH, y Koxupbix b nojio co- 
AepHcaxcH BCe CHMBOJibi, HMeioiUHecH B nojie aanoMUHaKjinei 
ycxpoHCTBa. 

HejiOKajibHbiM KO/toM HaaoBeM xaKOH koa, rjie KOAHpoHaniit 
xaKJKe npoH3BOAHTca 6e3 bchkopo yaexa MecropacnoJiojKeHHH no/ieH. 
oTBOAHMbix v>Ke cxporo oT/tejibHbix HHjteKCOB KaKAoro sjieMenia 
HHtjDopMauHH. nojiH Ha Ka;ipe (perncxpe) pacnojiaraioxca b npona- 
BOJibHOM nopa/tKe, JiHiub 6bi TOJibKO Hx MO>KHO 6biJio nocjie^oBa- 
xejibHO npocMaxpHBaxb npn cpaBHeHHH. HHACKCbi xapaKxepHCTHK 
Bonpoca TaK>Ke aanucbiBaioxca no HejioKajibHOMy KOAy b OTziejihuux 
nojiax aanoMHHatomero ycxpoHCTBa. CpaBHeHHe na coBnaACHHC koh- 
(J)HrypauHH npoH3Bo;iHTCH AJia Ka>KAOH napw hhagkcob, oahh h 3 
KOTopbix 6epeTca h 3 nojia Ka/ipa, a ApyroH-H3 nojia aanoMHHaFO- 
LLtero ycTpoHCTBa. Flpn cpaBHenHH oxdHpatoxca Bce xe sjieMCHXbt 
nH(})opMauHH, y Koxopbix B noJiHx Kaapa coAep>t<axca Bce hjih hcko- 
xopoe 3a;iaHHoe hhcjio hhaokcob, aanncaHHbix b nojiax aanoMHHaio- 
Luero ycxpoHCXBa. Mhcjic nonapHbix cpaBHeKHH paeno, oneBM/tHO, 
npoHSBeACHHK) MHCJia HHZteKCOB Kajipa h aanoMHHaioiuero ycxpofl- 
CXBa. ripH Ha/IimHH HeCKO/lbKHX CpaBHHBaroiUHX yCXpOHCXB HOKOXO- 
pbie nonapHbie cpaBHCHHa Moryx npoH3Bo;iHXbCfl oiiHOBpeMeHHO, 
HanpHMep, c Ka>KAbiM HHAeKCOM xa/ipa Moryx OAHOBpeivieHHO cpaB- 
HHBaxbCfl Bce HH/teKCbi aanoMHHaromero ycxpOHCxsa h x n. 

CoKpameHHe HHCJia nonapHbix cpaBHenwH h ynpomcHHe cpaB- 
HHEafomero ycxpoHCXBa MO>Kex 6bixb AOCXHruyxo npn HcnojibSOBa- 
HHH HejiOKajibHoro ynopnAOMCHHoro Koaa, aBJiaiomerocH nepexoAHbiM 
KO;i.OM MOKAy HCJlOKaJlbHblM H /lOKajIbHblM. B 3X0M KOAO HHACKObF 
H KaApa, H aanoMHHaiomero ycxpoHCXBa pac-noJiaraioxcH b OAHiia- 
KOBOM jieKCHKorpa(|)HMecKOM nopaAKe, nanpHMep, b aAcj^aBHXHOM, 
ecAH HHAOKCbi aBAaioxca cAOBaMH, HAH B y6biBaiomeM hah Bospa- 
cxaiomeM nopaAKO, ecAH HHAOKCbi — MHCAa. Flpn xaKOM pacnoAO- 
>KeHHH AAa BbiacHeHHa Bxo>KAeHHa Bcex hhackcob Bonpoca b hh- 
AOKCbl BAeMOHXa HH(|30pMaUHH AOCXaXOMHO CpaBHHBaXb BHAOXb AO 
coBnaAGHHa CHaaaAa nepBbift hhabkc h 3 sanoMUHaiOLueio ycxpon- 
cxBa c nepBbiM, BXopbiM h x. a. HHAeKcaMH KaApa, saxew BxopOH 
HHACKC h3 3 anoMHHaK)Lii.ero ycxpoHcxBa c nocAeAyioiUHMH HHAeK- 
caMH KaApa, saxeM, nocvie hobopo coBnaACHHa, xpexHti hhackc 
H X. A. HecMOxpa na npocxoxy cpaBHCHHa (nocAeAOBaxeAbHO npo- 
CNiaxpHBaexca He6oAbmoe mhcao nap hhackcob), xaRcii koa o6Aa- 
Aaex cymecxBeHHbiMH neAocxaxKaMH no cpaBneHiHO c oSbinubiM 
He^rioKaAbHbiM KOAOM. Bo-nepsbix, 3Aecb y>Ke HCAbaa Bbi6Hpaxb sac- 
Menxbi HH(})opMaij,HH, coAepwaiHHe xoabko nacib aanaiiiibix hhack- 
coB, HanpHMep, nio6bie nexbipe HHAeKca h 3 naiH hah no oahomv 
HHACK cy H3 Ka>KAOH Fpynnbi BonpocHbix hhackcob (cm. exp. 23 ), 
xoPAa KaK xaKaa nocxanoBKa aaAami naexo npeACxaBAaex HHicpec. 
Bo-Bxopbix, pacnoAaraa HHAeKCbi b AeKCHKorpa4)H4ecKOM nopaAKe, 

— 30 — 


Mbi AHLuaeMca bosmojkhocxh HcnoAbSoaaxb nopaAOK aah oxpa>Ke- 
HHa BnyxpeHHHX AoranecKHx CBaaen. 

HeAOKaAbHbiH KOA aBAaexca ne xoabko caMbiM thCkhm, ho aah 
SoAbLUHHcxBa 3 aAaH H HanSoAee KOMnaxxHbiM koaom, xax KaK b 
oxAHMHe ox AOKaAbHoro H npaMoro KOAa, k paccMOxpeHHio Koxopbix 
Mbi cefinac nepexoAHM, npn ero HcnoAbaoBaHHH aanncbiBaroxca — 
saHHMaiox Meexo Ha naApe — xoAbKO xe HHACKCbi, Koxopbie npn- 
CBOeUbl AaHHOMy SAeMeHxy HH4)OpMaLI,HH. 

JlOKAAbHblM KOAOM HaSOBCM XaKOH KOA, npH KOXOpOM Ka>KAbIH 
HHAeKc H3 Bcex B03MO)KHbix HHACKCOB onpeAeAHcxca H MecxopacnO- 
AOMeHHCM noAa,H KOH(|)HrypauHeH chmboaob BnyxpH noAa. TaK Kan 
b aio6om noAe MO>Kex 6bixb sanHcan 6e3 cynepno3Hu.HH xoabko oahh 
HHACKC AAH Ka>KAOrO SABMeHXa HH(j30pMaUHH HAH BOOpOCa, XO AO- 
KaAbHbiH KOA npHMenaexca xoAbKO b xom CAynae, ecAH see mho- 
AceexBO xapaKxepHcxHK P pacnaAaexca na He oaenb SoAbmoe mhcao 
rpynn BsaHMOHCKAionaeMbix xapaKxepncxHK (cm. exp. 21 }. KaAp 
HOCHxeAa (perHcxpa) h 3anoMHHaioiiJ.ee ycxpoHCXBO noApaaAeAaexca 
B 3X0M CAynae na cxoabko noAen, ckoabko cymecxByex xaKHX rpynn, 
TOMHee — Ka>KAOH rpynne BaaHMHO oAHoanaMHO cooxBexcxByex noAe. 
KoH(|}Hrypau,Ha chmboaob b HeKoxopoM noAe onpeAeAaex y>Ke caM 
HHAeKC xapaKxepHcxHKH H3 cooxBexcxByioiiJ.eH rpynnbi BsaHMO- 
HCKAIOMaeMblX XapaKXepHCXHK HAH OXCyXCXBHe HHACKCa H3 3X0H 
rpynnbi aah paccMaxpHBaeMoro 3AeMeHxa HH(|)opMaH,HH hah Bonpoca. 

Ecah xapaKxepHCXHKH h 3 HCKOxopoH rpynnbi He oOAaAaiox expo- 
roH BsaHMOHCKAKDMaeMOCxbio, X. e. B peAKHx cAyqaax neKOXopbie 
SACMeHXbi HH^iopMauHH Moryx coAepjKaxb necKOAbKo xapaKxepHcxHK 
H3 3XOH rpynnbi (nanpHMep, necKOAbKo aBxopoB), xo mojkho H36e- 
>Kaxb cynepno3HUHH, npoAOA>Kaa b xo x<e apeMa noAbaoBaxbca xeM 
Ate KOAOM, ecAH pa3Apo6HXb xaKHe SAeMenxbi HHcfiopMaLtHH na He- 
CKOAbKO SAeMeHxoB, coAep>KamHx yjKe xoabko no oahoh xapaKxe- 
pHcxHKe H3 3X0H rpynnbi. FlpHMeHaxb xaKoe Ay^AHpoBaHHe SACMeH- 
XOB HHCjlOpMaUHH HBAO OCXOpOJKHO, XBK KHK MHCAO nOCACAHHX 
MOAjeX CHAbHO B03paCXH. HanpHMCp, H3 OAHOrO SACMeHXa HH{J)OpMa- 
UHH, HMeiomero mi, m 2 ,.-., ms xapaKxepncxHK h3 khkhk-ahOo 
s rpynn He cxporo BaaHMOHCKAioMaeMbix xapaKxepncxHK, noAy- 
MaexcH y>Ke mi • m 2 ... mg pa3Apo6AeHHbix SAeMeHxoB. KpoMe xoro. 
xaKoe pa3Apo6AeHHe bo3MO}kho xoabko npH BbinoAneHHH npeAnoAO- 
AceHHH, Mxo saAaBaeMbie Bonpocbi naBepHUKa He coAepnox BsaHMO- 
HCKAiOMaeMbix xapaKxepHcxHK. 

BbiroAHCe Bcero npHMennxb AOKaAbHbift koa b xom CAynae, KorAa 
3AeMeHXbI HH4)0pMAU,HH COACpAjaX, KBK OpaBHAO, XapaKXCpHCXHKH 
noMXH H3 Ka>KAOH xpynnbi. TorAa Ha KaApax HOCHxeAH domxh He 
ocxaexcH neaaHaxbix noAeft. FIoah Moryx 6bixb CACAanbi MeHbiuHMH 
no CBOHM pasMepaM, mcm npH HeAOKaAbHOM KOAe, xaK KaK HHAeKCbi 
xapaKxepHCXHK oKaawBaioTCfl y>Ke MacxHMHO saKOAHpoBaHHbiMH c 
noMOiubK) HaAAeAcaiuero pacnoAOKCHHa noACH. CpaBHeHHe hhack- 
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COB Ka/tpa (perHcrpa) c HH^teKcaMH sanoMHuaioiuero ycTpoftcTBa, 
KOTopbie 3anncbiBaiOTca tbkjkc no jiOKajibHOMy Ko^y, ocymecr- 
BJiHercfl npoiue, hcm b cjiyqae HejiOKajibiioro KO/ia. Toro HToCb? 
OTo6paTb 3./ieMeHTbi HH(|)opMauHH, co/tep>KaiJj,He Bce HiiAeKCbi bo- 
npoca, jiocTaTOHHO cpaBnnib na coBnajicHne KOH(|)Hrypaij,HH chmbo- 
jioB H3 Bcex Tex nojien sanoMnnatoiLtero ycTpoikxBa, b Koiopbix 
HHZteKCbi 3a;taHbi, c KOHc|)HrypaiJ,HnMH chmbojiob, naxoA^iunxcH b 
Tex >Ke noviBx xa^pa hjih perHcxpa. CoBOxynnocTb TaxHx nojieti 
MO>KHO npii 3TOM paccMaTpHBaTb Kax oitiio o6uj.ee no/ie, h, cjieAo- 
BaTe^Tbuo, cpaBueHue M0>KeT npousBOAHTbca 3a oahu 3Tan. 

np5lMOM KOA JIBAHCTCH MaCTHbIM CJiyuaeM AOXaAbllOrO XOAa 
KorAa xaA<AbiH hhacxc onpeACAsieTCH TOAbxo MecTopacnoAO>KeniieM 
nOAH, B XOTOpOM CUMBOAbI HMCIOT TOAbXO ABC npOCTeUIUHX X0Ht|)H- 
rypauHH aaji oCosuauennA npucyTCTBUfl uah OTcyTCTBHa HUACKca b 
SA eMeuTe HutpopMauHH hah Bonpoce. Xoth pasMep xautAoio iioah 
B- 3TOM cjiyuae MUHnwaAeu, oAuaxo, nocxoAbxy mhcao noAeji xaApa 
(perncTpa) h 3anoMHHajou;ero ycTpoHCTBa paBiio uucAy Bcex bo 3- 
M0>KHbIX HHAeXCOB, TO HpHMOH XOA MO>XHO HpUMeiUiTb TOAbXO fipil 
He oueHb 6oAbiHOM HHCAe nocxaeAHHX. Bce xapaxTepucTHXH Moryi 
6b[Tb npH 3TOM HeB3aHM0HCKA10HaeMbIMH. OpAMOH XOA BblTOAeil B 
TOM cAyqae; xorAa OAeMeiiTbi HH(|)opMauHH coAep>xaT noMiiory xa- 
paXTepHCTHX H3 CpaBUHTCAbHO HeMHOFOMHCAeUHOrO (nopHAKa lO-’) 
MHO>xecTBa P. OTMeuan npHC\n’CTBHe HHAexca b xaApe hah aano- 
MHUaiOIUeM yCTpOHCTBC HaAHHHeM CHMBOAa (lianpHMep, npo6HBXH) 
B cooTBeTCTByioLLteM noAe, a OTcyTCTBHe HHAexca — OTcyxcTBueM 
CHMBOAa, MO>KHO yupOCTHTb CpaBHCHUe HHAeXCOB XaApa C HHAeXCa- 
MH 3anoMHHaK)ui,ero ycTpoHCTBa. B 3tom CAyuae, xax u b CAyuae 
cynepno3Hi;HOHHoro xoAa, npH cpaBuennH OT6HpaK)TCH Bce xe 3Ae- 
MeHTbl HH(|)OpMaUHH, y KOTOpbtX BO BCCX nOAHX xaApa COAepACaXCH 
Bce CHMBOAbi, HMeioinHecH BO Bcex noAHx 3anoMHHaiouj,ero ycxpoH- 
CTBa. CoBoxynHOCTb Bcex noAefi paccMaxpuBaeTcn xax oaho o6u;ee 
nOAe, HTO nOSBOAHeX ripOH3BOAHTb CpaBHCHHC 3a OAHH 3Tan. He- 
yAo6cTBOM npHMoro xoAa HBAHercu, xpoMe Heo6xoAHMOCTH peaep- 
BHpoBaTb MecTO Ha xaApe aah oxcyxcTByromHx hhacxcob, Tax>xc 
H HeB03M0>KH0CTb yUCTa BHyrpeHHHX AOTHHeCXHX CBH3eH. 

Bce oriHcaHHbie Bbiiue xoabi Moryx npHMeHHXbCH h OAHOBpe- 
MCHHO. Tax,Fja xaApe (perHcrpe) h b aanoMHuatoLLteM ycxpoHCXBe 
MOJKex 6 biTb HecxoAbxo 30 H aah HeAoxaAbHoro xoAa, aona aa51 ao- 
xaAbHoro xoAa h aoua aah npHMoro xoAa. CynepnoaHUHOHHbiu koa, 
xax yjxe roBopHAOCb Bbiuie, npHMeuHXb neMejiaxeAbno. 

KOAHpOBaHHe HHAexCOB C nOMOLUbK) XOHtjiHrypaUHH CHMCOAOB 
paccMOTpHM CKauaAa aah ueAoxaAbHoro xoAa — xoAa, cbouGahoto 
OT BAHHHHH MeCTOpacnOAO>KeHHH HOAH, a saxcM pacnpocxpaHHM rio- 
AyueHHbre peayAbxaxbi h na Apyrne xoabi. 

BsHAy Toro, qxo b cbmom HanucaHHH hhaokcob Moryx Cbixb 
OTpa>KeHb[ o6iUHe cbh3h Me?KAy xapaKxepHCTHxaMH (cm. exp 22), 
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H, yuHTbiBan ueoCxoAHMOCTb oSAerxHXb xoAupoBaHHe h pacxoAHpo- 
BauHe HHACXCOB, ij,eAecoo6pa3HO xoAupoBaxb HHAexcbi nopaapHAHO. 
/I,AH 3Toro Bce noAe, oxboahmoc aah HHAexca Ha xaApe HOCHTe^iH 
(perHCxpe) h b aanoMHHarameM ycxpoHCXBe pa36HBaeTCH Ha yqacx- 
KH, HHCAO KOTOpbIX paSHO MaXCHMaAbHOMy HHCAy paSpHAOB, XOTO- 
poe Moryx HMexb HHAeKCbi. McjXAy yuacxKaMH h paapHAaMH yexaj 
HaBAHBaeXCH BSaHMHO OAHOSHaUHOe COOTBCTCTBHe. BaXCM XaXKAblH 
yqacTox paaCHBaexcH Ha HuefiKH, b xaH<AOH h 3 xoxopbix Moxex 
6 biTb HaneceH koaobwh chmboa. 

Ecah noAe HBAnexcH pernexpoM, xo hhchkh BsaHMHO OAHO3HaHH0 
cooxBexcxByiox xyexaM hochtcah. Mhcao Hueex gr b «r-TOM» yqacx- 
xe, cooxBeTCTByK)iii.eM «r-TOMy» paapHAy, aaBHCHX ox Pr (exp. 27). 
SAecb Moryx npeAcxaBHXbCH abg bo3MO>khocxh, OHaqHxejrbHO bahhio- 
mue Ha CAO>KHOCTb cpaBHHBaiomero ycxpoHCXBa. 

Ecah aio6oh h3 nepBHMHbix xoAOBbix chmboaob H3o6pa>KaeTCH 
BCexAa OAHHaxoBbiM a-^h CBoero paapHAa hhcaom xoaobbix chm- 
boaob (BXOpHHHblx) Vr , TO XaXOH KOA Ha3bIBaeXCH ceAeXTOpHblM. 


cooxHomeHHeM 


B 3TOM CAyqae , ^r ^ ^r CBflSaHbl 
MT06bI gr 6 bIAO MHHHMaAbHbIM, AOA>KHO 6 bITb pABHO 
-f 1 , ecAH CP — HenexHoe. 


g 


- qexHoe, h| ^ 


■“"If 


Ecah nepBHUHbie xoAOBbie cumboau Moryx H3o6pa}KaTbCH paa- 

HblM HHCAOM KOAOBbIX CHMBOAOB, XO HMCCM XaK HaSblBaeMblH 
AB0H4HUH KOA- Oh Tpe6yeT MeHbiuero HHcna HueeK gr , xax xax 
MOryX 6blXb HCnOAbSOBaHbl BCe B03MO>KHbie KOM6HHaU,HH XOAOBbIX 
CHMBOAOB Ha yuaCTKe, T. e. AOAACHO 6bITb 2^>' ^-Pr* 

B cAyqae AOxaAbHoro xoAa HecxoAbxo nepBbix paapHAOB hh- 
ACKCOB, yKa3blBaiOIlI.HX Ha npHHaAAOKHOCTb HHAexCOB K TOft HAH 
hhoh rpynne B3aHMOHCKAX>qaeMbix hhacxcob xapaKxepHCTHK, koah- 
pyK)TCH HaAAe>KamHM pacnoAOJxeHHeM hoah. OcxaAbHbie paapHAbi 
KOAHpyioTCH B yqacTxax onpeACACHHoro hoah xax >Ke, xax h b cAy- 
qae HeAoxaAbHoro xoAa, hah, ecAH hhacxcob b rpynne HeMHoro, 
TO xajKAOMy HHACxcy cxaBHTCH BO BsaHMHO oAHoanaHHoe cooTBex- 
cxBHe onpeACACHHafl coBOxynHoexb xoAOBbix chmboaob b aqeHxax 
noAH, HC crpynnnpoBaHHHx b yqacxxH. 

B CAyqae npHMoro xoAa HHAexcbi xoAHpyroxcH ne nopaapaAHO. 
a HenocpeACTBCHHO c noMombX) ycxanoBAeHHH BsaHMHO oAHoanaq- 
Horo COOXBeXCXBHH MOKAy HHMH H MeCXaMH pacnOAO>KeHHH nOAefl, 
cocTOHiuHx B cAyuac ceAexxopHoro xoAa H 3 abvx nqeeK, a b CAyqae 
ABOHUHOrO XOAa — K3 OAHOH HqeHXH. HaAHMHW HAH OXCyXCTBHK) 
HHAexca cooxBexxjxByex pacnoAo^eHue koaobopo chmeoab b xoh 
HAH HHOH xqeHxe hah HaAHqne hah oxcyxcxBHe CHMBOAa b bahh- 
CTBeHHOH HqCHXe. 
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KaK cieztyeT h 3 BbiiueH3Jio>KeHHoro, Aiifl Ka>KAoro sJieMeHTa 
HHtbopMamiH (b oTAe-ibHOCTH H.IH Bccx oAHOBpeMeHHo) npo- 

uecc cpaBHennH coctoht h 3 OAnoro hah HecKO.ibKHx nonapHbix co- 
riocTaBAemiH hoach naApa h noAeil sanoMHHaiomero ycrpoHj^Tea. 
HMetOLUHX OAHHaKOBOe MHCAO HHCCK. CpaBHCHUe OOOHX nOACH BB- 
ACTCH no BceM HMefiKaM, nptmeM, b CAy'iae npHMoro ca^eKTOpHoro. 
neAOKaAbHoro n AOKaAbHoro KOAa — na coBnaAeHHe chmboaob ^b 
OAHOHMeHHbIX HMeHKaX (T. 0. CHMBOAbI HAH HMetOTCB B 06eHX HHCH- 
Kax HAH oTcvTCTBVfOT) , a B CAyMae npaMoro aboumhopo koab h cy- 
nepnoBHUHOHHoro’KOAa — Ha BKAtoMenne (t. e. bo Bcex HMeHKax 
nOAH KaApa. OAHOHMeHHbIX C HMeiOmHMH CHMBOAbI BHeHKaMH HOAH 
aanoMHiiaiomero ycrpoHCTBa. AOA>KHbi 6biTb CHMBOAbi). 

npiiHUHnnaAbHo iie npeACTaBAaer TpyAa ocymecTBHXb nocAe- 
aoBaTCAbHoe cpasHenne oAHOHMeHHbix HneeK. CpaBUHBaiomee 
ycTpoHCTBo AOA>KHO oocbiAaTb cHFHaA HecoBnaAeHHH B BbiOHpaio- 
mee vcrpoHCTBO npn oSnapyjKeHiiH CHMBOAa xoAbKo; a) b oahoh h3 
ABVX KaKHX-AHOO OAHOHMCHHblX HHCeK, 6e3pa3AHMHO B KHKOH HMeil- 
Ho' npH cpaBHenHH na cosnaAeniie hah 6) b HHeftKe hoah sanoMH- 
naioiuero ycxpoHciBa npn cpaBHeHim Ha BKAioMCHHe. OAnaKO no- 

CvieAOBaxeAbHOe CpaBHCHHC OAHOHMeHHblX HMeCK MOMteX 6bIXb npH- 
MeHCHO, TAaSHblM o6pa30M, XOAbKO B MaiilHHaX napaJlABAbHOrO 
AencxBHH (CM. exp. 16 ), xaK kbk oxHHMaex cahujkom mhopo Bpe- 
MCHH npH noCACAOBaxeAbHOM npOCMOXpe SACMeaXOB HH(|30pMaUHH. 

IlapaAAeAbHoe cpaBneHiie OAHOHMCHHbix HnecK MO>Kex 6bixb ocy- 
IlI.eCXB.10HO npH UaAH'lHH MHOrn.X CpaBHHBaiOmHX yCXpOHClB, MHC.10 
Koxopbix paBHO HHCAV HMeCK HOAH, OAHaKO 3X0 MO>KeX CHAbHO 
ycAOHvHHXb MaujHHy. BoAee npocio 3xo MO>Kex 6bixb cacabho c no- 
Mombio HaAAe>Kamero BbiSopa koaobbix chmboaob. 

PaccMoxpHM CHaqaAa cpaBHenne na BKAioMCHHe. C(})opMyAHpyeM 
npeABapHxeAbHO 6oAee tohho ycAOBHH xanoro cpaBHCHHa. Habhxh- 

4)HUHpOBaB OAHOHMeHHbie HMeHKH H3 CpaBHHBaCMblX nOABH (nOAH 
KaApa H noAH 3anoMHHaiom.ero ycxpoikxBa). o6o3HaMHM qepes^ A\ 
noAVHHBUjeecH MH 0 >KecxB 0 HHeeK, a qepea Mi, Ml, Mo, Mo — 
cACAyioLUHe noAMHOJKecxBa sxoro MHO>KecxBa. Mi h Mr coexoax H3 
HHceK, HMeioiuHx KOAOBbie CHMBOAbi Ha KaApe H B sanoMHHaiomeM 
ycxpoHCxse, cooxsexcxBeHHO, a Mo h Mo — h 3 HneeK, ne coAep>Ka- 
niH X KOAOBbIX CHMBOAOB. OhOBHAHO, HMCeM: 

M, n Mo=Mrn Mo=0; 

M, UMo=MtUMo-=M; (*) 

JXjin xoro 'ixo6bi cpasHeHHe na BKAtoHCHHe A.aBaAo noAOH<HxeAb- 

HblH OXBeX, AOA>KHO BbinOAHHXbCfl AIo6oe H3 CAeA\TOIHHX XpCX 3KBH- 
BaAeHXHblX, KaK 3X0 CAeAyeX H3 ( •::•), COOTHOUieHHH: 

Mt^Mi; Mo^Mg; MonMT=0. { ** ) 
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3x0 MOJKHO npOHAAlOCXpHpOBaXb, BbinHCaB COOXBeXCXByiOlUHe HMCH- 
KAM H3 M napbl CHMBOAOB, BCpXHHH H3 KOXOpbIX OnHCblBaeX CO- 
cxoHHHe HMCHKH Ha KBApe, 3 HH>KHHH — B sanoMHHaioiueM ycxpoH- 
cxBC. TaK, nanpHMep, aah nap chmboaob; 

10 111 
0 0 T 0 I 

COOXHOUieHHH ( ** ) BblHOAHHIOXCH, a AAH nap CHMBOAOB: 

10 111 

0 T 0 0 I 

— He BbinOAHHiOTCB. SaMCXHM, HXO, CCAH nOCACAOBaxeAbHOCXb nap 
CHMBOAOB, COOXBeXCXByiOLUHX HHCHKaM, ynopHAOHCHa, TO BCpXHHH 
PHA CHMBOAOB MO>KHO HHOFAa paCCMaxpiIBaXb KaK BXOpHHHOe KO- 
AOBoe o6o3HaMeHHe niiAeKca KaApa, a hh>khhh — HHAenca sanoMH- 
Haiomero ycxpoHCXsa. 

BocnoAb30BaBuiHCb yKaaaHHOH Bbiine CHMBOAHnecKOH aanHCbio, 
cc|)opMyAHpyeM xpeOoBauHe, sKBHBaAenxHoe cooxnomeHHHM ( ** ) . 
BKAioMeHiie HMcex Meexo B xoM H xoAbi^o B xoM CAyHac, eCAH HH 
OAHa HMCHKa He oniicbiBaexcfl napoH 0- 1, x. e. Mory"^ BCxp_eHaxbCji 
XOAbKO OCXaAbHbie xpH B03M0>KHbIX napbl CHMBOAOB 1 ' 1, O'O H 1*0. 

ripH nOCACAOBaxeAbHOM CpaBHeHHK OAHOHMeHHbix HHeeK, X. e. 
npH nocACAOBaxcAbHOM npocMoxpe nap chmboaob, kbk y>Ke xobo- 
pHAOCb Bbiuie, He npeACxaBAHex xpyAa cosAaxb OoAce hah Menee 
CAOJKHoe cpaBHHBaiomee ycxpoHCXBO, oxMeqaHDmee HaAHHHe na- 
pbl 0 • I, KaKHe 6bi MecxHbie cocxohhhb HOCnxeAfl h sanoMHHaioiuero 
ycxpoHCXBa mh hh BbiOpaAH 6bi b KaneexEe koaobbix chmbo- 
aob 1 H T. npH 3XOM, OAHaKO, M0>Kex noxpeOoBaxbCH xpaHCiJjopMa- 
UHH HeKQxopbix MeexHbix cocxohhhh HocHxeAfl H sanoMHHaiomero 
ycxpoHcxea BHyxpn cpaBUHsaiomero ycxpoHCXBa. OpHMeHeHHe xa- 
KOH xpaHC(})opMauHH epaay aah ecex aqeeK npn napaAACAbHOM 
CpaBHCHHH nOCAeAHHX MOJKeX OMeHb CHAbHO yCAOJKHHXb CpaBHH- 
Baiomee ycxpoHCXBO — cj^aKXHMecKH noBXopnxb ero aah Ka>KAOH 
HMCHKH. n03X0My npH napaAACAbHOM CpaBHCHHH H npHXOAHXCH 
oObiMHO BbiOnpaxb MecxHbie cocxohhhh b KanecxBe koaobbix chmbo- 
aob BnoAHe onpeAeAeHHbiM oOpasoM — KaK nHorAa roBopnx, hh- 
BepcHo hah no npHimnny BsaHMOAonoAHHiomux KOMOHHauHH. 

PaccMoxpiiM, nanpHMep, cAynaft, KorAa aa MecxHbie cocxohhhh 
H HOCHxeAH,H sanoMHHaiomero ycxpoticxBa, HB.,iHioiii.erocH b sxom 
CA yqae maOAOHOM, npHHHXbi xeMHbie h npoapanHbie KBaApaxHKH, 
a 3 a ABa cocxohhhh (I h 0). oxMeqaiomHe peayAbxax cpaBHCHHH, 
npHHHTo npoxo>KAeHHe hah Henpoxo>KAeHHe ceexa qepea HaAO/Ken- 
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Hue flpyr wa apyra cpasHHaaeMbie no^ia. Toroa aa ocHoaaHHH 
meHMOweHHoro MM MO*eM a cHMBOJiimecKOM BHae aanHcarb jto 
B“ eHHe W HMeer mbcto, ecaH b HMe»Kax „aao*eHHb.x noaeH 

1 .1=0 *6=1 *0=6, 

H BKJIlOqeHHH HCT (I), eCJIH XOTH 6 bl B OAHOH HMCHKe 

0-I=I. 

JlerKO v5e;iHTbCB, mto 3a cocxoHHHe I MO>KeT 6biTb BbiSpaHO 
TOJibKO npoxoJKiteHHe CBexa, ^TO bjicmbt sa co6oh Bbi6op b Kaq^ 
cTBe KOJioBoro cHMBOJia 1 — TeMHoro KBaapaTHKa, a b KaMecxBe 
nD03paHHoro KBa;ipaTHKa. npoxoJK^eHHe cBexa {najiHMHe CHPHajia 
SnaSa) Mo>KeT 6biTb aaperHCxpHpoBaHO (nanpHMep, c no- 
ZuZr^^uen..) HesaBHCHMO ot MecTOHaxo^eHHH 
coBn^uiHx npoapaMHbix Ksa/ipaTHKOB h mhcjib xaKHx cosnaBiuH. 
nap HTO H no3BOJiaeT bccth napajiJiejibHoe cpaBHeHHe aneeK c 
MOiiibK) TOJibKO OAHoro pePHCTpHpyiomero 

AHajiorHMHO Bbi6HpaK)Tca KOAOSbie chmbojih h ^ 

Koraa na HOCHxejie MecTHbiMH coctohhhhmh Moryr 6 biTb npoOHibi 
hjih nenpoOHTbie bmchkh, nponycKaioLii.He hjih ne 
sjieKTpHnecKHH tok c KOHTaKTHoro BajiliKa na meiKH, a b 33^. 
HaiomeM vcxpoHCTBe saMKHyrbie hjih pasoMKHVTbie KOHiaKibi, ot- 
KpZ.oWH h1 3 aKpb.BaJmHe nyrb Toxy co uieTOK k acTO.uiHKy 
BBTaMBB Po^b caera 3«Cb arpaer tok, h nooTOMy 3a « 

BbiOHpaeTCR Ha.riHqHe Tona b uenax cpaBHeHiia, sa 1 - HenpoOiiTaa 
fliieHKa a 3a 1 — aaMKHyxbiH KOHiaKT. 

Em.e OAHH npHMep Bbi6opa koaobux chmbojiob b cooTBeTCTBHn 
c yivasaHHbiMH Bbime ycnoBHRMH BCTpexHTca b (xicAyiomeM napa- 

"'^^PaccMOxpHM xenepb cpaBHenne na coBna/ienHe. JlJir. xoro HXo6bi 
cOBnaAeiine HMe^io Mecxo, AO.-mHO Bbino.nHHXbCR BMecxo ( 

.nraooe H3 CJieAyioiH.HX BKBHBajienxHbix cooxHOUjeHHH: 

M,=My; Mo=Mr, MoOMt^M. OMo-O. ( ) 

riociennee cooxHOiueHHe mojkcx 6bixb nojiyqeHO h nan c.neACXBHe 
xoro (baKxa, hxo paBeHCXBO AByx MHO>KecxB sKBHBajieuxHO BsaHM- 
HOMV BK.aK)MeHHK) HX Apyp B Apyra (HanpHMep, M, = Mt OKBHBa.ieHX- 

HO COBOKVnHOCXH Mi Mi , Mt M i ) • ^,.ooo.rt 

BocnoJibsoBaBLUHCb cHMBOJiHHecKOH sanHCbK), M0:-KH0 CKaaaxb, 
qxo coBnaACHHC HMeex Mecxo b xom h xojibKp B XOM cjiyqae, ecjiH 
HH oxHa HHCHKa HC oHHCbiBaexcR napaMH O+l h 1 + 0. 

Ha npocxeHUiHX ycxpoHCXBax, y Koxopbix HOCHxejib h aanoMH- 
Haiomee ycxpoHCXBO hmbiox b xorhocxh tojibko no ;iBa paajinqHbix 
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MecxHbix cocxoHHHR, xaKoe cpaBHeHHe npoBo;iHXb He y^aeTCR. FIoj 
xpe6HaH AJiH Hero xpaHc4)opMaij,HH HCKOxopbix MecxHbix coctohhhh 
BnyxpH cpaBHHBaiomero ycxpoHCXBa npHBOAHX b cjiyqae napajijiejib- 
Horo cpaBHeHHR Kycyio>KHeHHK) oxoro ycxpOHCXBa. B § 8 OyAyT npH- 
BeaeHbi HCKOxopbie npHMepbi xaKOH xpanccjiopMauHH, a ceaqac 
ocxaexcR xojibKO oxMexHXb oahh qacxHbiH h oqeHb Ba>KHbiH cjiynan, 
KorAa cpaBHeHHe na coBnaAenne Mo>Kex 6bixb aaMeiieno cpasneRHeM 
Ha BKJiioqeHHe. 

CpaBHeHHe na coBnaAenne, KaK 6biA0 yKasano Bbime, BeAexcH 
B cjiyqae npRworo ceJieKxopnoro, nejioKaJibHoro h- JioKajibHoro ko- 
AOB. OKasbiBaexcR, qxo b cjiyqae npHMoro, nejioKa.ibnoro h JiOKajib- 
Horo ceJieKxopHhix koaob ero mo>kho saMeHHXb cpaBHeHHeM Ha 
BKJHoqeHHe, xaK KaK,KpOMe COOXHOmeHHH ( *** 

BcerAa BbinoJiHRiomeecH cooxHomeHHe IMiHMil, r^e |Mi| h 1Mi| 
qHCJia sjieMeHxoB h 3 cooxBexcxByiomHx MHO>KecxB. HexpyAHO no- 
Kaaaxb, qxo 3 xh cooxHomeHHH, B3HXbie BMecxe, SKBHBajieHXHbi ( ) 

HJIH JHOOOMy H3 COOXHOmeHHHI 


Mi^Mi; Mo^Nio] Mi HMo^O, 


( 


) 


TaKHM o6pa30M, ajih nejioKaJibHoro h jioKajibHoro cejieKxopHbix 
KOAOB cpaBHHBaiomee ycxpoHcxBO Mo>KeT 6bixb cHJibHO ynpomeHO, 
qxo HHOFAa sacxaBJiRex oxKaaaxbca ox npHMCHeHHR 6ojiee kom- 
naKXHbix neaoKajibHoro h jioKaabiioro ABOHHHbix koaob. 

B saKAioqeHHe oxMexHM, qxo cpaBiieHne noAen MOJKex np0H3BO- 
AHiTbCH 3a OAHH 3xan (napaAACAbHoe cpaBHeime Bcex OAHOHMen- 
Hbix RqeeK), OAHano HHorAa h 3 KOHCxpyKXHBHbix coo6pa>KeHHH oho 
np 0 H 3 B 0 AHXCR 3a HecKOAbKO 3xanoB, Ha Ka>KAOM H3 KOXOpblX cpaB- 
HHBaiOXCH XOAbKO OAHOHMCHHbie HBCXH HOAOH, XOXfl XaKOC CPaBHe- 
HHe H BeAex b HCKOxopbix CAyqaHx, c Apyi'ofi cxopoiibi, k hckoxo- 
poMy ycAO>KHeHHK) cpaBHHBaiomero ycxpoHCXBa - bbcachhio hbko- 
Topbix 3 ACMeHX 0 B AAH ycxpaHeHHfl oOxoAHbix ueneH. CeRSb Me}«Ay 
KOAHMH H paSAUqilblMH yCXpOHCXSaMH, MexaHHSHpyiOmHMH HHCpOp- 
MauHOHHbie noHCKH, 6yAeT paccMOTpena 6oAee noApooHO npii ohh- 
caHHH npHMepoB xaKHx ycxpoHcxB, K KOxopoMy Mbi ceHqac nepe- 

XOAHM. 
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§ 7. yCTPOBCTBA nAPAJlJlEJlbHOPO flEBCTBHB 

npocTeftiiiHM H HaHfioJiee pacnpocTpaneHiibiM ycrpoiicTBOM 
napaLeJibHoro aeftcreHa flBjiaiOTCfl 

KpaflM. KaJMOMy sJieMeHxy HH(t)opMaunH ® 

CTBHe oflHa nep())OKapTa. BbipesKH iia KoropoH H3o6pa)KaioT ^ho 
wecTBO xapaKTepacTHK Pk, t. e. aaecb HMeew cooTBercrsHe Pj. 
CepeflHHa nep(t)OKapTbi otboahtcb nm sanacH coaepKaHHH 3M- 
MeHxa HH(tiopMauHH B yaoSoaHTaeMOH <t>“P”® ~ P^''"’ ^ 

meii MauiHHKe. b HaneMaxaHHOM rnn^ MHKpoiijpH(l)TOM mh b a 
BCxaBJieHHoro aaapa MHKpo(J)HabMa no KpaflM "®P‘t>°“P™ ® 

HJIH HecKoabKO paaoB (flO Mexbipex) pacnojiaraioxcB ^ 

xopbix Moryx naxoflHXbCB BbipesKH. Macxb aqeeK ofipaayex oSbioHO 
30Hy AJIH npHMoro abohmhopo koab. OcraAbHbie hmchkh, otboab- 
uiHecH AJIH JioKaAbHoro ABOHMHoro HAH ccAeKTopHoro KOAa, rpyn- 
nHpyioTCH B yqacTKH h hoah. HeAOKaAbHbiH koa o6biMHO He npH- 
MeHHeTCfl, raK KaK MHoroKpaTHoe cpaBHenne roach nep4)OKapTbi h 
aanoMHHaromero ycrpoHCTBa noTpe6oBaAO 6bi 3Aecb 6oAbUJOH 3a- 
TpaTbi BpeMCHH B cHAy HeAOcraTOMHOH wexaHHsauHH npouecca cpas- 
HeHHH npHMCHeHHe cynepno3HUHOHHoro KOAa, xoth h He>KeAaTeAb- 
HO BBHAy OTSopa npH noHCKax ahluhhx KapT, HO odAerMCHO 3Aecb 
BO3M0>KH0CTblO yTOMHCHHH HOHCKOB HCnOCpeACTBeKHO HO HOAUblM 
OnHCaHHHM SAeMeHTOB HH4)OpMaUHH. 

B saBHCHMOCTH OT KOHCTpyKUHH cpaBHHBaiomero yCTpOHCTBa 
pasAHMaiOT ABe pasHOBHAHOCTH oHHCbiBaeMbix nep4)OKapT. BoAce 
paHHHH H npocTaH pa3HOBHAHOCTb, H3BecTHaH^ eiuc c 189b roAa, 
npcACTaBAHer co6oh oSbiMHbie KapTbi h3 haothoh 6yMarH, HCCKOAb- 
KO boAbUJHX pa3MepoB, HCM craHAapTHbie bHbAHoreMHbie KapTOHKH. 
^qeftKH pacnoAaraiOTCH na xaKHx Kapxax BAOAb Kpaes toabko b 
OAHH PHA. 06mee MHCAO HHCCK paBHO B CpeAHCM HeCKOAbKHM Ae- 
CHTKaM. BbipeSKH B HHCHKaX npOH3BOAHTCH OT KpaH B HanpaBAeHHH 
K cepeAHHe KapTbi Ha paccTOHHHe, paBHoe npHMepHO oAHOMy can- 
THMexpy, H HMCIOT BHA HOAyOBaAa ( pHC. !)• 

3a KOAOBbie chmeoau I npHHHMaioTCH BbipeaanHbie nnenKH, a b 
cpaBHHsaiomeM ycTpoftcrse, HBAHiomeMCfl o_AHOBpeMeHHO h aanoMH- 
HaiOIUHM yCTpOHCTBOM, KOAOBbIM CHMBOAaM 1 COOTBCTCTByiOT CTCpJKHH, 



naccTOHHHH APyr ot Apyra, KaK h hhchkh, to cpaBHCHHe b CAy- 
ae^H cynepno3HUHOHHoro, h npHMoro, h ceACKTopHoro 
oAa nponLoAHxcH cJieayiomHM o6pa30M. naMxy ^ 

tteHHbIX B npOHSBOAbHOM nOpflflKe, HO XaK, MX 06 bI OAHOHMeHHb 

rpoHb. coB^naMAH, oaAyx VpuoM Ha cTep>«HH cooXBex^BY^^ 
uHe noocMaxpHDaeMofl cxopoHe Kapx, h CAerea xpHcyx, CJieflfl b xo 
K^BSem 3a xeM, Mxofibi Kapxb, He pasTeaiKaAHCb b ropHaoHxajib- 
)0M HanpaBJieHHH, nepneHAHKVJiapHOM K 

DqeBHAHO Bce Kapxbi, HMeiomHe Ha 3TOH cxopoHe HyJKHbie b 
) e 3 KH (HaxoflHiUHecH BO Bcex HMeiiKax, 

iflXbiM CTep>KHflM), onycxfixca bhh 3 npHMepHo na oahh caHXHMep^ 
HeHT^H^e'^Kapxb. ’noaHocrbKD He onycxHxca, xaK KaK KaKOH-AH6o 
iDiinoAHHXbiH cxepjKeHb BcxpexHxca ( 1 ) c HCBbipesaHHOH aMeHKO 
(KTio X e 0 -1 = 1) /CM. § 6/. OxaeAHB neHyjKHUe Kapxbi, 
H^pBMep cnoMouibK, npoAeBaHHH chhuki Mepes cneuHaAbHoe ot^ 
Be7™e/pacnoaoH<eHH0e nocepeAHHe Ka*AOH ^P°»“ 
noBTOPflti oHHCaHHbiH Hpouecc flJia ApyrHX CXOPOH 0 X 06 paHHblX 
Kapx. Mbi, oqeBHAHO, H naiiAeM see Kapxbi, He’ 

MbiM aaeMBHxaM HH(i)opMauHH (h xoJibKO xaKHe Kapxu, ecji 

^“HqHoro aoKaabHoro Koaa HeKoxopwe hs ^ 6 paH- 
^ Lfonr MnrVT HMCTb AHlUHHe BbipC3KH, 
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TO-ecTb 6biTb HeHyjKHbiMH. TaK KaK Mbi He MO>KeM B Cjiynae napaji- 
jiejibHoro cpaBHeHHH HMeeK HenocpeacTBeHHO npoBepHXb BbinojiHe- 
HHe yCJlOBHB Mi=Mt, to AJIH HCKJHOqeHHB TaKHX HeHy>KHbIX KapT 
npHxoilHTCH nocjieAOBajejibHO cpaBHHsaxb hmchkh H3 Mo c oahhm 
npHHOAHHXblM CXepJKHCM. OmOBH/XHO, HXO HeHyJKHblMH OKa>KyTCH Bce 
xe Kapxbi Koxopbie xoxa 6bi oahh pas onycxaxcH bhh 3 npH xaKOM 
cpaBHCHHH, T. c. HpH vcxaHOBKe Kapx Ha npHnOAHHTblH CTep>KeHb 
KaKOH-JIH6o HMCHKOH H3 Mo- TaK KSK MHCJIO HHeCK Mo B CpeAHeW 
paBHO MHCJiy HHeeK H3 Mt, to b cjiyqae ABOHMuoro JioKajibiioro 
KOAa B0o6iLi,e uejiecoo6pa3HeH bccxh xo*nbi<o noc^eAoeaxejibHOc 
cpaBHCHHe HHeeK c oahhm npHnoAHHTbiM cxep>KHeM. llpH 9TOM one 
bhaho qxo Kapxbi, ne onycxHBUiHecH npH ycTaHOBKe na cxep>KeHb 
HqeftKOH H3 Mt, 6yAyT HeHy>KHbiMH. nocACAOBaTejibi-ioe cpaBiieiiHC 
aqeeK npHMeHaeTCH h ajih ApyrHX koaob, tbk KaK bmocxo AOBOJibiio 
rpoM03AKoro cpasHHBaiomero ycxpoiicTBa mo>kho orpaHHqHXbCsi 
xoJibKO oahhm cxepAiHeM. SanoMHiiaioupiM ycxpoHCXBOM oyAeT b 
3X0M cjiyqae npocxo ahcx 6yMarH c sanHcaiinbiMH na new HasBa- 
HHHMH HMCeK H3 Ml- 

Ecjih 6bi Mbi aaxoTejiH BOcnojibsoBaTbca HejioKaJibHbiM koaom, 
xo npH noHCKax hhm npmiiAOCb 6bi cHanajia oxo6paTb see napxbi, 
HMeioLAHe B KaKOM-JiH6o H3 HOJicH HepByio xapaKxepHCXHKy Bonpo- 
ca 3axeM h3 oxo6paHHbix Kapx oxo6paxb xe, Koxopbie HMewT b Ka- 
kom-jih6o h3 nojiefi Bxopyio xapaKxepHCXHKy Bonpoca h x. a. 06mec 
HHCJIO cpaBHeHHH pBBHHJIOCb 6bl npH 3XOM npOH3BeAeHHIO MHCJia 
nojiCH H HHCJia xapaKxepHCXHK Bonpoca h 3 aoHbi HejioKajibHoro 
KOAa. KajKAoe cpasneHne npoHSBOAHJiocb 6bi, Kan h panbuie, hah 
HOCJieAOBaxeAbHO aah Ka)KAOH hmchkh hoah c noMombK) OAHoro 
cxep>KHa, HAH napaAAe/ibHO (ecAH koa ceAeKxopHbifl) c noMombio 
Ha6opa cxepjKHeft. 

Bxopaa pasHOBHAHoexb nep(|)OKapx, ciaBLLiaH npHMenaxbCH c 
1925 roAa, oxAHMaexcH ox nepsoH xoAbKO xeM, mxo b xom kohuc 

KHJKAOH HMeHKH, KOXOpblH pacnOAO>KeH ABAbLUC OX KpaH KapXbl, 
npoSnxa AbipoMKa, a caMH HMeiiKH Moryx pacnoAaraxbca BAOAb 
KpaeB Kapxbi b HecKOAbKo prtAOB (pHC. 2). 06m,ee mhcao aqeeK mo- 
)Kex AOCxHraxb SAecb yjKe Asyxcox, a b neKOxopbix cAyqaax Aa>Ke 
qexbipexcox. BbipesKH b HHeHKax npeACxaBAHiox co6oh npoAOAroBa- 
xbie OBaAbHbie oxBepcxHR, HAymne ox AbipoMKH BbipesaeMOH HMenKw 
AO CAeAyiomeH, 6oAee 6 ah3K0h k Kparo Kapxbi AwpoMKH, hah npHMO 
K KpaK), ecAH HHCHKa HaxoAHTCH B Hapy>KHOM pHAy. CpaBHHBaioLuee 
ycxpoHCXBO COCXOHX, KBK H B npcAbiAyiueM cAynae, h3 oahofo hah 
H eKOAbKHX CTep>KHeH — CHHA ( pHC. 3 , 4 ), KOTopbie lenepb npn- 
nOAHHMaiOXCH HBA HAOCKOCXbK) CTOAa HOCAe XOFO, KHK HX OpOACHy i 
qepea OTBepci'HH cooxBexcxByiomHX aqeeK (aqeeK h3 Mt b CAyqae 
cynepnosHAHOHHoro, npHMoro h ccAeKxopnoro AOKaAbnoro koab 
HAH nocAeAOBareAbHO qepes oxBepcxne KajKAOH qqeHKH b CAyqae 
ABOHqHoro AOKaAbHoro KOAa). AHBAorHqHO npeAbiAymeMy, nocAe 
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noiiHflTHH cnHU MacTb KapTOMCK onycKaercH m A^HHy BbipeaKH h.ih 
"”afla™ „a cro^, a apyraa aacra ae cMewaercn oTHOCHT^bHO 
cnHu B BepTHKajibHOM HanpaBJicHHH. 3 thm h AOCTHraercH OTAeJie 
'„rHy>KHSI KapT OT aeay'lKHa.x. CpasHeane c oaHHM <^ep>KHeM 
npOH 3 BO;iHTCa JIJIH Ka>K;iOH HMeHKH CO CKOpOCTbK) 1 000—1 500 KapT 



Piic. 4 6 

B MHHyTy.ripH cpaBHCHHH c na- 
OopoM crepjKHeH cKopocTb npo- 
PUC. 4of CMOTPa KapT BHamiTCJlbHO yBC 

JlH4HBaeTCH 

OcoObiH cJiVMaH TaKOH pasHOBHAHOCTH nep(|)OKapT npcACTaB- 
JIHKDT nep* 0 KapTbi, y KOTopblx HMCHKH c Abipo 4 KaMH pacno. 30 >KeHb, 
He BflOJib KpaeB, a noHTH no Bcefl Kapxe (pHC. 5). TaKoe P^cno^o- 
>KeHHe HMeeK npHBOAHT k yMeHbuieHHio Mecra. otboahmoto 
HH ceft B o6bmHOH 4)opMe, ho aaTO nosBOJiaeT npoHSBOAHTb Bbi6op 
3a OAHH, a He aa nerbipe arana, TaK KaK ace BbipesKH HanpaBJienhi 
K OAHOMV BepxHewy Kpaio KapTbi. 

06e onHcaHHbix Bbime pasHOBHAHOCTK nep4)OKapT hbjihiotch 
vcTpoHCTBaMH napaJiJiejibHoro achctshh, tbk khk b npouecce cpan- 
HeHHH yqacTByer cpaay mhoto nep(t)OKapT. OAHano TaK KaK sanHCb 

COOTBeTCTBHH Me>KAy 6,^ H p^ OcpeTCH B BHAC e^— P^, TO 

AAH ycTpoftcTB napaAAejibHOro AeHCTBHH cnoco6 Haxo>KAeHHH h 
B BHAe nepeceqeHHH En, cooiBeTCTBytomHx p^ ^ P*, Har.iHAHo 

RbicTvnaer 3Aecb toabko npH nocjieAOBaTejibHOM cpaBHeHHH HMeeK. 
AeHCTBHTeJlbHO, npH KaJKAOM cpaBHeHHH c OAHHM crepjKHeM V^IIH- 
Aefi) KaKOH-AH6o HMeHKH H3 30Hbi npHMoro KOAa HAH HOCAe He- 
CKOAbKHX cpaBHeHHH HO HMeHKaM H3 KaKOTO-AHOo HOAH H3 30Hbl 
AOKaAbHoro KOAa mh Bbi6pacbiBaeM HenyaKHbie Kapxbi, He coAep- 
}Kaui,He saAaHHOH xapaKTepHCTHKH. 
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OcTaBHiHecH KapTbi, nocAe BbiOpacbiBanHH Bc ex neHyA^Hbix Kap T, 

(cTp. 17 ) H oOpaayiOT E*=En^ H ^ H ... ft En^ U E^^ U ...UEn^ , 

ripH napaAAeAbHOM cpaBHeHHH HMeeK c HaOopoM CTepAcneH moh<ho 
CMHT axb, MTO E* HaxoAHTCH cKopee, KaK pesyAbiaT oAHOBpeMeHHoro 
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CpaBHCHHH Pk, COOTBeTCTByWlUHX BCeM c saAaHHbiM P^ T. e. 

cpaay or/iejiHioTCfl Bce Kapxbi c Pk^P • ..ottm 

OnHcaHHoe ycTpoftcTBO o6jia;iaeT mhophmh CBOHCTsaMH, naji 

KOTopbix TOJibKO MO>KHO 6biJio 6bi HOMejiaTb y lueajibHoro 
vcTpoHCTBa, MexaHH3Hpyiomero HH(J)opMauHOHHbie hohckh, oho 
flBJiHercB ycTpoHCTBOM napajiJieJibHoro ;ieHCTBna, hhchkh MoryT npo- 
cMarpHBaTbCfl napaJiJiejibHO, bbiboa HateHHbix ajicMCHTOB HHcpop- 

MaUHH npOHSBOAHTCH Hapa Jl.ieJIbHO, BbIBOAHTCR nojiHbie onHcaiiHH 
3JieMeHT0B HHcbopMauHH H T. u. OAnaKO He6o;ibiJJoe hhcjio a'leen 
H HeiiocTaxoMHaa MexaHHsauHH hbjihiotch BecbMa cymecTBenHUMH 
HeAOcraTKaMH sioro ycxpoHCTBa. Ohh cHJibHO orpaHHMHBaioT mhcjio 
xapaKTepHCTHK^ MorymHx onHCbmaib sjieMeHTbi HH(|opMauHH, sa- 
xpyAHHioT Hcno;ib30BaHHe HejioKajibiioro KO^a h xpeoyiox oojibuioH 
saxpaxbi BpeMCHH h pyMHoro xpy^a npH noHCKax cpeAH nepq)OKapx, 
MHC.no Koxcpbix npcBbiiuaex necKOJibKO xwchm. Bce 3xo ripHBCjio k 
xoMy, Mxo nep(}50Kapxbi c BbipesKaiviH no KpaHM nojiyMHJiH ;],OBOJibHO 
miipoKoe pacnpocxpaHCHHe (aarpaHHuefl) xojibko peiiiennH 

qaCXHblX HH(f)OpMaLl.HOHHbIX 3a;iaM OX^eJlbHblMH JlHUaMH H B HCDOJlb- 
LUHX yMpe>KAeHHBX. Sa^aMH sxh Moryx peruaxbCH BecbMa ycnemno 
npH HeSojibUJHX (nopfljiKa necKO.nbKHX xbicBM) MHCJiax ojieMeuxoB 
HH(|)0pMaLI,HH H HBCJlOHvHOM HHi^OpMaUHOHHOM BBblKe, GCJIH nCCJlCa," 
HHH ;tOCXaXOMHO XOpOLUO, C XOMKH 3peHHR nOJlbSyiOIHerOCR, OnHCbl- 
Baex coAepjKanne sjieMCHxoB HH(|)opManHH. 

3a MHCJIO SJieMCHXOB HH4)0pMaL[,HH MbI SACCb H B AajIbHeHLUCM 
6yi],eM npHHHMaXb HJIH MHCJIO BCex B 03 M 0 M<HbIX 3JieMeHX0B HH4)0p- 
MauHH, HJIH cpeAHee mhcjio 3JieMeHX0B h 3 HenepeceKaKmi.HxcH rpynn, 
na Koxopbie pacna^aioxcH Bce sjieMeHXbi b ^cooxbcxcxbhh co aiia- 

MeHHHMH XapaKXepHCXHK (HJIH HX K0M6HHaU,HH) H3 HEKOXOpOH CpyH- 
nbi (hjth rpynn) BsaHMOHCK.niOMaeMbix xapaKxepiicxHK, ecjiH no- 
cjiejiHHH (no^eAHHe) cymecxByex h xapaKxepncxHKH h 3 nee (ns 
HHx) bxoahx b jik)6oh Bonpoc. K co>KajicnHK), xanaa^ KJiaccHc|)HKa- 
UHH 3JieMeHxoB HHc|)opMauHH H BonpocoB HO Bea,yHj,eH rpynne hjih 
rpynnaM BsaHMOHCKJiioMaeMbix xapaxxepHCXHK ne Bcer^a HMeex mg- 
cxo, oAHaKO ecjiH oh a cymecxByex, xo mhcjio sjieweHXOB, npocMax- 
pHBaeMbix npH noHCKax, CHJibHO coKpamaexcH. 

Cpe/iH saxiaM, peuiaBLUHxcR c noMombio onncaHHbix nepcJioKapx, 
MHorne KacajiHCb oohckob jiHxepaxypu no ox;ie.nbHbiM ysKUM paa- 
iiejiaM CBGZieHHH, nanpiiMep, no MexaJiJiyprwH, (j)H3HOJiorHH, cJiapMa- 
KOJlOrHH, 3y6HbIM 6oJie3HRM, K0pp03HH MGXaJlJlOB, COeAHfieHHRM HH- 
KGJIH H X. JX. TaKHG HOHCKH npOHSBOJIHJIHCb MHOrHMH 6H6jIHOXeKaMH, 
HcnoJib30BaBiiiHMH nepcjioKapxbi h ajih ^ipyrHx 6H6jiHOxeMHbix paCox. 
pHA 3a/iaM KacaJICH UlblCKaHHH HaSBaHHH H XapaKTepHCTHK bg- 
mecxB, 6o.ne3HeH h ApyrHx cyCcxaHUHH no HCKOxopbiM H3BecxnbiM 
CBOHCXBaM. TaK, nanpHNiep, opraHHMecKHe coeAHHeiniR paabicKnea- 
jTHCb no HX HH^paKpacHOMy cneKxpy, xHMHMecKHe coejiHHeHHR-no 
HX xpHCxajiJiorpacJiHMecKHM CBOHcxBaM, xoKCHMHOCXH H X. H., cnjiaBbi- 
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no HX d)H3HMeCKHM CBOHCXBaM, HCKOXOpbie 50Jie3HH — no HX CHMnXO- 
MaM H yCJIOBHHM B03HHKH0BeHHH, BOeHHOCJiyJKaiUHe — 00 HX aHKGX- 
HbiM AaHHbiM H X. JX. rionbixKH npHMeHHXb onHCbmaeMbie nepijio- 
Kapxw AJIH noHCKOB cpeAH 60Jiee niHpoKHX pasAeJioB CBCAeHHH 
c npHMeHeHHeM HHiJiopMauHOHHoro nsbiKa. npHcnoco6jieHHoro ne 
xoJibKO /yifl HH/iHBHAyaJibHbix noTpe6HocxeH, oKaaajiHCb nesclxpeK- 
xHBHbiMH HJIH H3-3a xpyAHocxeH co3AaHHH xaKoro H3bIKa,HJlH H3-3a 
vKaaaHHbix Bbiuie neAocxaxKOB — MajioH eMKOCXH koas h HCAOCxa- 
XOMHOH MexaHH3aUHH. 


Jt'' 






puc. 6 


(PHC. 6), K:naBHUiHbiMii nepcliopaxopaMH, nepcJiopaxopaMH ajih iianc 
xi/o tiKine3KH cnaav na necKOJibKnx ACCRiKax 
KapT” fiyMaroii' "aaK-ieftKii Hei^paBiijibHO npoCuTbix 

iniic 71 nmcraBitaMP b mwe yr.ia ann BupaBMUBauHn Kapx^ cop 

iBpoBaib'iibiMU cTep>KHaMH-cnBaaMH. ^''r'nep- 

Mil - HafiopaMii CBHH jasi napa.a.ne.nbHoro cpaBHenHsi H T, fl. ii P 
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(pOKapTbi H o6opyAOBaHHe cpasHHiejibHO He^oporH h enoJiHe ;io- 
CTVnHbl HJlfl HHAHBHZiyaJlbHOrO nOJlbBOBaHHB . 

BTOpoe ycrpoHCTBO napajiJiejibHoro ;i,eHCTBHH eme oojiee npo- 
CTO ^eM TOJibKO MTO paccMOTpcHHoe, HO MOHee pacnpocTpaHeiio. 
Oho TaK>Ke Hcnojibsyer nep(j)OKapTbi, Ha KOTopue HaHOCHTca npo- 
6hbkh, ho 3Aecb y>Ke nepcjDOKapTbi rbjihiotch RMCHKaMH perncTpa 



Puc. 7 

AJiH sanHCH xapaKxepHCTHK Pn. a npo6HBKH HsoCpanoioT Miio^e- 
CTBa BJieMeHTOB HH(})OpMaUHH En, T. e. HMeeM COOTBeXCTBHe Pn t-n 
06bmHO qacxb nep4)OKapT-HMeeK oxboahxch jinn npaMoro ;ibohm- 
Horo KOiia. B sxom cjiyqae Ka>KAaH nep(J)OKapxa cooxBexcxByex hc- 
KOxopoH Pn, a npo6HBKH Ha Heft H3o6pa>KaK)T cooxeexcxByiomee En- 
npo6HBKH B paccMaxpxiBaeMOM ycxpoftcxBe HanocaxcR BcexAa no 
npHMOMy ABOHHHOMy KOAy, T. e. juin Ka>KAoro na jiio6oh 
Kapxe aapeaepBHpoBana oAna h xa >Ke onpeAeJienHaR jmenKa. 

OcxajibHbie nep(J)OKapxb[-RHeftKH Moryx 6bixb crpynnupoBaHbi 
yMacxKH H nojifl, oxBOAHMue aah AOKaAbHoro cevieKxopHoro KOAa. 


* noiipo6Hoe onHcaHHe nepc{)OKapT h BcnoMoraiejibHoro oPopyAOsaimfi, 
a TaKJKC oGuiHpHaH 6H6.aHorpajHH no npHMenenHio nep(j)OKapT coAepJKHTcn 
B k” R. S. Casey and J, W. Perry. ^Punched Cards)». New York. 1951. 
(2-e HaziaHHe HaMeMaJiocb na 1954 r.) 

** B npomixaHHofl asiopoM /tHrepaxype cooGmaJiocb o npHMeneHHH b obh- 
cbiBaeMOM ycxpoHcxBe xojibKO npHMoro abohmhoxo Koaa. 
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B 3X0M CAynae Ka>KAoft Pn h3 neKoxoporo hoar 6yAex cooxBexcxBO- 
Baxb y>Ke necKOAbKO nepcjioKapx, mhcao KOTopux oAHHaKOBO aah 
ak) 6 oh Pn. TaK KaK KOA-ceAeKxopnbift. npo6HBKH, H3o6pa>KaK)ui.He 
cooxBexcxByjomee naHOCRxcR onnxb-xaKH no npRMOMy abohh- 

HOMy KOAy na Bcex 3 xhx nep4)OKapxax. Ecah noc.ieAHHe HaAO>KHXb 
Apyr na Apyra, oMesHAHO, nxo Bce npoOHBKH, H3o6pa>KaiomHe 
3X0 Fn, SyAyx npocBenHBaxb. C Apyroft cxopoHbi, xan KaK koa ce- 

AeKXOpHblft H XapaKXepHCXHKH H3 AioSorO nOAR B3aHM0HCKAK)HaeMbie 
aar Ka>KAoro SAeivieaxa HH(|)opMauHH, xo HHKaKan Apyraa npo6HBKa 
npocBeHHBaxb ne 6yAex. SaMexHM, nxo npn xaKOM npeAcxaBAeHHH pn 
B BHAe HeCKOAbKHX nepC^OKapX COXpaHReXCR BOaMOJKHOCXb OXblCKH- 
Baxb sAGMeHXbi HH(|)opMauHH no 3HaHeHHRM xoAbKO nepBbix paapR- 
AOB HHACKCOB XapaKXepHCXHK H3 HeKOXOpOFO nOAR. .n.AR 3X0X0 AO- 
cxaxo'iHO HaA0>KHXb A.nyr na Apyra nep^JOKapxbi, Bbi6paHHbie He h 30 
Bcero noAR, a h 3 cooxBexcxByFomnx ynaciKOB. 

HxaK, Ha nep(t)OKapxax aar Ka>KAOH Pn h3 P H300pa>KeH0 npo 
CHBKawH cooTBexcxByK)LU.ee En- OneBHAHO, rxo, Bbi6paB nepcpoKap- 
xbi H rpynnbi nepcJioKapx, cooxBexcxByiou;He BceM pn H3 P , h Ha- 
AO>KHB HX Apyr Ha Apyra, Mbi HaftAOM E* b bhag coBOKynnoCTH 
npocBeHHBaiomHx npo6HBOK. Saocb yHce coBepujCHHO rcho, mto E 
HaxoAHxcR KaK nepeceneHHe hah , xoRHee, KaK AonoAHCHHe ao 
E CyMMbI AOnOAHeilHH AO E MHO>KeCXB En, COOXBexCXByiOmHX Pn 
H3 P*. 

Cynepno3HUMOHHbift koa, npH KOXOpoM hohckh BeAyrcR TaK>Ke 
BbiujeonHcaHHbiM cnocoCoM, npHMeHRXb HeA<eAaTeAbHO, xaK KaK 
ycxpaHCHHe ahihhhx e^ cpeAH oxo6paHHbix aaxpyAHeno oT^cxBHew 
nOAHbIX OnHCaHHft COAep>KaHHR SACMeHTOB HH(|)opMauHH. ilpHweHe- 
HHe AOKaAbHOrO ABOHMHOrO H HCAOKaAbHOrO KOAOB HeB03M0>KH0, xaK 
KaK OHO xpe6yeT aanoMHHaHHR npOMejKyxoRH.bix peayAbxaxoB 
nOHCKOB. „ 

CpaBHHBaR o6a BbimeonHcaHHUx ycxpoftcTBa MeJKAy coOoh, 
MO>KHO CKaaaxb, hxo Bxopoe ycrpoftcxBO o6AaAaex CACAyiomHMH 
Abvmr npeHMymecTBaMH: BO-nepBbix, ne orpaHHneHO hhcao RRceK 
AAR aanHCH xapaKxepHCTHK h, BO-Bxopbix, noHCKH Moryr npoH3BO 
AHXbCR CKopee h npome — He xpe6yexcR copxupoBaHHR c noMombio 
cxepjKneft. K neAOCxaxKaM Bxoporo ycrpoficxBa no cpaeHeHHK) c nep- 
BblM M0>KH0 OXHeCTH CAeAyiOUiee: OXblCKUBaiOXCR XOAbKO HOMepa, 
a lie no/iMbie onucanuR e^; nep4)0Kapxbi Heo6xoAHMO nocAe noHCKOB 
pacKAaAbiBaxb na cboh Mecra; aarpyAHeno HcnoAbaoBaHHe cynep- 

n03HUHOHHOrO KOAa H HeB03M0>KH0 HCnOAb30BaHHe HOAOKaAbHOrO 

KOAa; orpaHH'ieHO mhcao RHeeK nep4)0KapTbi, oxboahmbix aar npo- 
6 hbok e,.; saxpvAHeHO BKAioncHHe hobhx ej^ CpeAH 3 xhx neAOCxax 
KOB HanfioAce cymecxBeHHbi nepBbie abb, xaK khk cynepnosHunoH- 
MblM KOAOM nOAbaOBaXbCR B006li;e He>KeAaX^bHO, HeAOKaAbHblH KOA 
('6bmH0 ne npuNieHRexcR h b nepBOM ycxpoftcxBC, a aar yBeAHHCHHR 
CMKOCXH nepctioKapxbi mo>kho noAbaoBaxbCR ne oahoh. a necKOAb- 
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KHMH nep<l)OKapTaMH, CHa6>KeKHblMH paajIKMHHMH 
MepaMH. nep(j)OKap™ c oAHHaKoauMH 

BHAHO, CpaBHHBaiOTCa OTABAbHO OT ApyrHX nepcj) P ' ij„“ 

HaHOCHTCH Ha Ha6op nep(t)OKapT c hobum cepHHHWM HOMepoM. Ha 
HeceHHe Ha nepii)OKapTbi c paajiHHHbiMH cepHflHHMH 

HO npOH3BOAHrTaK*e B COOTBerCTBHH c oaccH<t.HKaAHeH no BBAy- 
mcH rpynne BsaHMOHCKJiioHaeMbix xapaKrepHCTHK. ^ nf.nfhnifanT 
OrpaHHMHTbCH npOCMOrpOM TOJlbKO HeCKOJIbKHX ^ ■ 

H3 SToro cpaBHeHHfl BbiTCKaeT, mto onHCUBaeMbie nep(|)OKapTbi, 
KaK H nepBoe ycrpoHCTBo, Moiyr 6biTb 

HHAHBH;iyaJibHoro hjih MecTHoro nojibsoBaHHfl b He6oJibi^x 
;ieHHHx ajih pemeHHH nacTHbix HH4)opMauHOHHbix 3to ycrpoH 

CTBO 6o/iee Bcero hoaxoaht ajih onHcaHHH AOBOJibHO 6ojibmo 
MHCJia CBOHCTB KaKoro-JiH6o He OHCHb MHoroMHCJieHHoro KJiacca 
cTaHUHH — BemecTB, pacreHHH, 6aKTepHfl h t. n. h nocjieAyioiMeH 
HAeHTH^HKaUHH HeH3BeCTHblX Cy6CTaHHHH. B UHTHpOBaHHOK Bbliue 

(CTP. 46 ) KHHre R. S. Casey h J. W. Perry HMewTca ynoMHHanHH o 
npHMeneHHH Taxoro ycrpoftcTBa ajih HAeHTH4)HKauHH MHnepajioB, 
pyA, naTeHTOB h aP- 

B KanecTBe nepcboxapT Moryr 6 biTb Bbi 6 paHbi o 6 bmHHe nepqjo- 
KapTbi AJiH CHeTHO-aHa;iHTHqecKHx MaiiiHH, HMeioiUHe 960 HMeew 
(PHC. 8 ). ripoSHBKH Moryr naHOCHTbea c noMombio oObmuoro nep- 
4 )opaTopa H 3 KOMHJieKTa cMeTHo-aHajiHTHqecKHx MaujHH. 

OnHcaHHbie ABa ycrpoHCTBa hbjihkdtch npocreHiiJHMH ycTpoft- 
CTBaMH napajiJiejibHoro AeftcTBHH. HeAOcraTOMHaH MexaHHaaimn 
nOHCKOB, HMCiOmaH MeCTO B 3 THX AByx ycrpoHCTBax, MO>KeT 6 bITb 
vcrpaneHa b ApyrHx BoawoKHbix ycrpoHCTeax c tcm )Ke npHHUHnoM 
AeflCTBHH. CKOpOCTb H aBTOMaTHHHOCTb HOHCKOB B TBKHX yCTpOH- 
CTBax MOJKer 6 biTb CACJiana oqeHb 6 ojibiiJOH, OAHaKO npHMeHHMOCTb 
nocJieAHHX 6 yAeT saBHceib ot cjio>khocth h ctohmocth xex 3 Jie- 
MCHTOB, C nOMOIAbK) KOTOpbIX 4 )HKCHpyK)TCH CBH 3 H Me>KAy H Pn 
H perHCTpHpyioTca pesyAbiaTbi rohckob. CjieAyex oxweTHTb a^« 
cpasHeHHH, qxo BpHA ;iH cymecTByex qTo-JiH 6 o npome h Aemesjie, 
qeM BblpeSKH HJIH npo 6 HBKH HB 6 yMare AAH 4 )HKCaUHH CBHSeH H 
BbinaAaiomHe nep 4 )OKapTbi hjih npocBe^HBaiomHe npo 6 HBKH ajib pe- 
rHCXpauHH peayAbTaxoB hohckob. HJiJHocxpauHH cKasanHoro 

ocxaHOBHMCH BxpaTue TOAbKO HQ AByx - npHMepax 60 Aee cjio>KHb]x 
yCXpOHCTB. 

B ycTpoHCXBe xHna sAeKTpHMecKOH cxeMbi nqeHKH pexHcrpa aab 
sanHCH Pn Moryx 6bixb peaAHaoBaHfai b bhac bxoahbix uihh, a e|< 

B BHAe BWXOAHblX lUHH, CHa6>KeHHbIX peai'HpyiomHMH SAeMCHXaMH, 
HanpHMep, AaMnoHKaMH. CooxBexcxBHe Me>KAy Pn » peaAnayexcH 
TOPAa B BHAe HaAAe>KameH nOCXOHHHOH KOMMyxaUHH BXOAHbIX H BbJ- 
XOAHblX UIHH C nOMOmbK) HpOMeJKyTOMHblX SAeMeHXOB, CJiy>KaiAHX 

AAH AHKBHAauHH o6xoAHbix uencH. E* HaxoAHxcH B pesyAbxaxc no- 
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Hue. 8 


cneAOBaxeAbHoro h;ih O/XnoBpeMeHUoro noAKAioqeHHB HcxoBUHKa 
XOKa K XeM BXOAIlbIM IJJHHaM, KOXOpbie COOXBeXCXBV’fOX BqenKaM 
H3 Mr, n BH/ie coBOKvniiocxH peanipyioiAHX sacmchxob, ocxaBiuHXca 
B HCXOXHOM COCXOBHHH. nOAKJHOqeilHe K BXOAHblM IBHUaM MO>KeX 
ocvine-XBaMTbCB aBXOMaximecKH ox BonpociioH nep(j)OKapxbi hah ne- 
nocpcACXBeiiHO ox K.iaBnaxypbi. Mhcxxo pearnpyiomHX sAeMeuxoB 
MO/Kex ubixh cACAano pasHUM xoAbKO iieKoxopoii qaexH oomero mh- 
Cjia OACMeiixoB HH(t)opMauHH, ecAH npocMOxp nocAeAHHx BeexH no 
xaKHM MacxBM, nocAeAOBaxe,.ibiio noAKAio'ian cooxBexcxByxomnc hm 
B bixoAUbie mmib! k pearnpyiomuM sAeMeuxaM. PaaoHenne h na 
MaexH oneBiiAHo, BbiroAiiee nponsBecxn b cooxBexcxBiiii c KAaccjicpn 
KauHcii. Bsiciy ooAbiuoH CKopocxii noiicKoe* b xanoM ycxponcxse 
Mox<ex 6bixb npiiMeiieii h naaoKaAbiibiH koa- OMeBUAno, mxo H3-3a 
cBoeH cAOAyiiocxH xaKOC ycxpoHCXBO M0>KCX obixb peKOMenAOBano 
xoAbKo AAH cnemtaAbHbix nHcjiopMauHOHHbix 3aAaM, pemeHne koxo- 
pbix xpeOvex OoAbUJOH CKopoexH. onepaxHBHOCXH_^ h yAOOCXBa pa- 
6oxbi. npHHUimHa.nbHbie cxeMbi noAoOHbix ycxpoikxB noAyqaioxca 
oex xpvxa oAnaKO npiiMeiniMocxh iiocxneAnHx saBHCHx, KaK y>Ke ro- 

BOpHAOCb,’oX CAO>KHOCXH li CXOHMOCXH KOMMVXHpyfOLUHX npOMe>Ky- 
XOMHblX PACMCHXOB. 

BxopbiM npHMepoM 6 oj;ee cAO>KHoro ycxpoHCXBa napaAAeAbHoro 
xeHCXBHH MO>Kex cAy>KHXb Card Translator (pHC. 9 ), ncnoAbsyeMbiH 
B xeAecboHHbix Me>KAyropoAHbix uenxpax CUlA aah oxbicKaHHB no 
Howepy xeAe 4 )OHa nyxew, BeAymnx k BbisbiBaeMOMy aOoneHxy. 


* Oahh nporon BonpocHOH nep(})OKapTbi sKBHBaJienTeii nporony ctojibkiix 
K apT Ha ycTpoHCTBC nocjieAOBarejibHoro AeftcTBHH, cKo;ibKO HMeercH pearnpyio- 
lUHX BJICMCHTOB. 
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" Ko/i/iuMauuOHHas /JUHsa 



KaK BH/iHO H3 cxeMbi 3Toro ycrpoHCTBa (puc. 10), sziecb npii- 
MeneHbi, rjiti BbiOopa Kapxbi no, aa/ianHOM}^ noMepy, KapTw c Bbipea- 
KawH no KpaHM (mnbKO no HH>KHeMy xpaio) n onycKaiouuiecyi 
CTep/KHH. TaKMM OdpaSOM, B OTJlHMHe OT nepBOH paSIlOBH/niOCTH 
nepcpoKapr c BbipesKaMH no KpaHM (cTp.38), 3a KOAOBbpe ciimbojih 1 
npHHHMaiorcH neBbipesanHbie hhchkh, a 3a cuMBOJibi 1 — onycTHB- 
uiHecH crepjKHH. ZI.JIH sanncK na Kaprax h 3a;ianjiH HOMcpoB ncnor.b- 
ayeiCH jioKajibHbiH ceJieKTopnbiH koa — mecTH3iiaqnoe /lecHTinnioc 
HHCJio sanncbiBaeTCH b ojihom iiojie, cocTonmeM h 3 inecTH ynacTKOB, 
B Ka}K;iOM H3 KOTOpbIX OCTaBJlHIOTCH HeBbipesaHHblMH HO ABC H3 
HHTH flqeeK ( 9 ^ = 16 ; gr=5; '6 j~2\ € 25 = 10 ; cm. CTp.33). 


!ia coBrnmeiiHe KcnoJibByiorca cooTHOinenHH ( 

, T. e. liesiyjKHbie Kapibi ne onycKaiOTca (I), xaK Kan /uir.i 
'liiGw aqoHKii 1 ■ 0 = i. 

,J,311HbiX C OnyCTHBUIHXCH (Hy>KHblx) KapT OCyUJ.eCTE.3HeT- 

wi . jf'Ai iiiuiecKn 6 e 3 AonojiHHTejibHoro OT;i,eJieHHH sthx xapi or 
n'Mio err BHiHXCH, bto HCKJiioqaeT Heo6xo.THMOCTb b ycraHOEKe otoO- 
pauHiHx Kapr iia cboh Mccra, Kax 3 to 6bi;io b ycTpoHCTBC c naioia- 
./ThiBaiomHMHCH KapraMH (crp. 47). 3 to AOcrnraercH tcm, uto bcc 
AanHbie - - xapcKTepMCTHKH aanncbiBaioTCH na Kapre no npHMOMy 
jiBonqfJOMy Ko^ay b cjie,ayiom,eM bhac. Ecjth xapaKxepHCTHKa npu- 
CBoena Kapre, to b cooTBeTCTByromeH stoh xapaxTepHCTHKe hhchkc 
/rejiacTCH KBa^paTnaH npoOnBKa, a, ec,aH ne npucBoena, to npoOn- 
BaercH TOJibKo hhjkhhh nojioBHua huchkh (KBa;ipaTa). OqeBHAHO, 
CBC-T iipoH^ieT T0.fibK0 qcpcs nojiHOCTbio npooHTbie aqeHKH Hy>KH0H 
KapTbi, 'ran uaK nocxieAHHH onycKaeren kbk pas na paccTOHnne, 
paBHoe nojiOBHHe peOpa KsaApara. 

OnneaHHoe ycrponcTBO mojkct 6 biTb, nocjie neKOTopbix hsmc 
neiiHH, npuMeiieno jj.th HH4>opMauHOHHbix noncKOB b cjieAyiomeM 
BHAC. OxBeeiH ;bTH Ka>t(;i,0H xapaKiepHCTHKH Pj, OAny H.nn necKO.nbKO 
KapT, KaK 3 T 0 jiejia.fiocb b ycxponcTBe c naKJia/ibiBaiomHMHCH Kap- 
TaMij (cTp.46), Mbi MO>Ke.M aBTOMaTHSupoBarb c noMombio onycKaio 
LU.HXCH inriH nOAHHMaidUHXCH CTep>KHeH BblOop HyjKHbIX KapT H 06 - 
painyio ycTanoBKy nx na cboh Mecra OqeBHAHO. ue npeAcraBUT 
OojibLuoro Tp>bT,a BbiBeAenne b npocMaTpHBaeMyio nosH'uKio ne o;i- 
noH, a ojjHOBpeMeiiHO necKo.abKHx KapT, cooTBercTByjomHX BceM p„ 
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H3 3 aAaHHoro P*. 3to MO>KeT 6 biTb c/iejiaHO, HanpHMep, nocjieAOBa- 
TeJIbHO C BpeMCHHOH (j)HKCaUHeH OT;teJIbHbIX Hy>KHbix KapT B npo- 
cMarpHBaeMOH roshuhh. Tor/ia cbct npoHiiex tojibko Mepe3 tc npo- 
6 hbkh, H 3 o 6 pa>KaK)mHe na KapTax sjieMeHTbi HH^opMauHH e, 
(cTp. 47 ), KOTopbie oyiiyT oSiuhmh bccx oTOopaHHbix KapT, 

T. e. Kepea npoCuBKH, cooTBeicTByiomHe h3 hckomoto MHO>Ke- 

cTBa E*. 

CjieAyeT oTMCTHTb, OAHaKO, MTO TaKaa saMena HenocpeACTBCu- 
Horo HaAOHteHHB OT06paHHbIX KapT CpaBHCHHeM KapT, HaXOAHIUHXCH 
Apyr OT Apyra na HOKOTopoM paccTORHHH, mokot npHBecTH k 3Ha- 
MHTeJIbHblM TeXHHMeCKHM TpyAHOCTBM. 3 tH TpVAHOCTH, KaK H Apy; 
FHe KOHCTpyKTHBHbie oco6eHHOCTH Card Translator’a (cneuHaAbHbiH 
CHAaB AAH H3rOTOBA6HHfl KapT, SAeKTpOMarHHTbl AAB FipHAaUHSI Kap- 
TBM BnoAHC onpeAeJiCHHoro noAO>KeHHfi h t. a ) chabho orpanHMH- 
BaioT npiiMenHMOCTb onncaHHoro ycTpoHCTsa aaa HH({)opMauHOHHbix 
nOHCKOB. 



S 8. nPOCTEHUIME VCTPOflCTEA nOCJlEAOBATEJIbHOrO 

npOCTeHUIHMH yCTpOHCTBaMH nOCJieAOBaTCJIbHOrO AOHCTEWn HB” 
AflioTCH ycTpoHCTBa, nocACAOBaTeAbHO nporonaioiuHe h npocMaTpH- 
BaioiUHe nep^OKapTbi (Phc. 8 ), npaMenaeMbie b c 4 eTHO-aHaAHTHHe- 
CKHX MauiHHax. KajKAaa nep(|)OKapTa cooTBCTCTByeT aAeMenry 
HH{})opMaii,HH e|<!, a npodHBKH Ha hoh — MHOJKecTBy xapaKTepH- 
CTHK Pki T. e. 3 Aecb, KaK H Boo6m,e b Aiodbix ycTpoftcTBax nocAe- 
AOBaTeAbHoro aghctshh, HMeeM cooTBercTBHe 6 ]^— sariHCH 
HHA^KCOB XapaKTepHCTHK MOJKOT 6 bITb HCn0Ab30BaH AI 060 H KOA» B 
TOM HHCAe H HaHSOAOC COBepHieHHblH AAH 60 AbIUHHCTBa SBASH • 
neAOKaAbHbiH KOA- OpHMeHeHHe nocAeAHero hc Tpe 6 yeT SAOCb ao- 
nOAHHTOAbHOH 3 aTpaTbI BpCMBHH Ha MHOFOKpaTHOe HOIiapHOC Cf^aB- 
HCHHe noACH nep(|)OKapTbi h aanoMHHaiomero ycTpOHCTBa (crp. 30) 

B CHAy AOCTaTOHHOH MexaHH3auHH npouecca cpaBHeHHH. Cynepno- 

SHUHOHHblH KOA npHMOHHTb He>KeAaTeAbHO HO BblCKaaaHHblM Bbime 
coo6pa>KeHHHM (cTp.29 ), a TaK>Ke noTOMy, hto ho BcerAa yAaeTca 
ocymecTBHTb aariHCb na nepcjioKapTax noAHoro coABp>KaHHH cbcao- 
HHH H3 SAOMeHTOB HHC{)OpMaUHH HAH Aa>Ke TOAbKO COOTBeTCTBytOLUHX 
XapaKTepHCTHK b yAoOoHHTaeMOH (JiopMe. 

ripodHBKH Ha nep(|}OKapTy Moryr HaHOCHTbca c noMOiubio oobm- 
Horo neptJ)opaTopa (pHc. 11) H3 KOMHACKTa cneTHO-aHaAHTHHecKHx 
MaiHHH. B OAHOM H3 HOACH neptjDOKapTbi npoOHBaeTCfl HaSBaHHC 
(HOMep) SAeMCHTa HH^JOpMaUHH, KOTOpoe MO>KeT 6bITb^ OTHeCCHO 
K HHCJiy XapaKTepHCTHK. B TOM CAynae, ecAH b Ka^iAOH koaohkc 
nepcboKapTbi coBOKynnocTb npoSuBOK H3o6paA<aeT toabko oahh nep- 
BHMHblH KOAOBblH CHMBOA HHACKCa (CTp. 27), TO 3TOT CHMBOA MO>KeT 
6biTb oTnenaTaH Ha BepxneM Kpae KapTbi (cm. pHC. 8 ) hah oaho- 
BpeMCHHO c nep4)opauHeH na cneiiHaAbHOM nep*opaTope, hah hocac 
AonoAHHTeAbHoro nporona nepea cneunaAbHyio MaiHHHy — HHTepnpe- 
Top (piic 12) BoAee noAHaa aanncb b yAoOonijTaeMOH (JiopMe co- 
Aep>KaHHH Ck MO>KeT 6biTb ocymecTBAena c noMoiubio MHKponeqaTH 
Ha cneunaAbHO otbcachhom ynacTKe KapTbi. TaKofi cnocoo, OAHaKO, 
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Pile. II 

HevfloCeH /iTifi penpo/tyuHpoBaHHH. BK.iioMeiine b ncpcItoKapTy Ka;tpa 
MHKpocpHJibMa He>Ke.aaTL\Tbno, xaK Kaiv mo/KCt npnBecTii k saMHiia- 
HHK) KapT npH nporoHC. Hey,T.o6cTBO aaiiHcn co/top/KanHa iia riep- 
(|)OKapTe B yjio6oMHTaeMOH (jiopMe BB.THeTca a,OBoabHo cymecTBeti- 
HbiM neaocxaTKOM paccMaxpuBaeMbix ycTpoiiCTB. /Ian MacTHMuoro 
npeoa,oaeHna 3Toro iieaocTaTKa mojkct 6biTb npeaycMorpeHO h 6oaec 
cao>KHoe, MOM HHiepnpeTop, cnenHaabHoe ycTpoiicTBO, aBTOMaTHMC- 
CKH pacLiJHc|)poBbiBaiomee 3naMeiiHe npoCHBOK h ncMara Kjiii.ee iia 
aHCT HHACKCbi xapaKxepHCTHK. TaKoe ycxpoHCTBO, KaK nanpuMep, 
Carciatype cjiHpMbi IBM ( pHC. 13), o6'beaHHHeT niimymyio MauiHii- 
KY, a,e!L!H(j)paTop, cpaBHHTeabno Hefloabiuoe 3 anoMHHaK)iii.ee ycTpoii- 
CTBO H ycrpoHCTBO Aan BocnpHainH npo6HBOK c nepcJioKapTbi. 
K BcnoMoraTeabiioMy ooopy/iOBaHHio othocbtcb TaK>Ke KOHxpoabHHK 
jiaB KOHxpoaa npaBnabHOCxH naHeceiniH npoCuBOK ii penpoAyKxop 
AaB aBxoMaxH'iecKoro penpo;iyuHpoBaHHa Kapx. KoHCxpvKUHft 3xhx 
BcnoMoraxeabHbix ycxpoHcxB noaxii iie saBitcux ox Bbi6paHnoro Koa.a 
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Puc. 12 

„ ox ocHOBHoro ycxpoiicxBa. Ha KOxopoM ocymccxBaaexcH nporoH h 
B biCop nepeboKapV Bee ohh npHHaaae>Kax k H3BecxnoMy. ujHpoKO 
racnil^cxpalHH/oNiv Kaaccy cMexHO-anaaHXHHecKHx MamiiH. 

R KanecTBe ochobhoi'O vcxpoilcxBa, nporoHfliomero h BbiSHpaio- 
utero ne Bbi6paxb KaKyio-anSo h 3 

Tptto aHajiHTHWCKHX MauJHH. HaH6o;iee npocTon h 6biCTpofleH- 
c™™mer H3 Skhx MamHH aB^aercn copTHpoBa^bHaa MauiHna 
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(PHC. 14). KapTbi Ha nefl nporonaiOTCH co CKopocibio 400, a b iie- 
KOTopbix moagjihx 650 H BbiLue, KapT B MHFiyTV. BocnpHHHMaioiuee 
yCrpOHCTBO y oObIMHOH COpTHpOBKH COCTOHT H3 OAHOH mCTKH, KOTO- 
pyK) MOJKHO yCTaHaBJIHBaTb npOTHB JIIO60H H3 80 KOJIOHOK nepc|)0- 
Kapxbi. KoHTBKTHpyH Hepes nepByio BCipeTHBinyiocH npoOuBKy c 
KOHTaKTHbiM BajiHKOM, mcTKa saMbiKacT uenb BbiOHpaiomero Marnp- 
Ta, KOTOpblii, B SaBHCHMOCTH OT paCHOJlOJKeHHfl 3T0H npo6HBKH, HpH- 
THHBT paHbuie HJIH no3>Ke copTHpoBajibHbie LUHHbi. nep4)OKapTa npH 
3TOM oKaJKeTCH Me>KAy TOH napoH OnyCTHBllJHXCH LUHH, KOTopaa BC- 
j[i,eT ee b HaA>ne?Kaii;HH napMaH. Oahh KapMan npeAHasHaMen 
KapT, He HMeiomHx hpoOhbok b npocMaxpHEaeMOH kojiohkc, a 
ocxaJibHbie 12 cooTBexcTByioT 12 hoshuham — aqeHKaM, b Ka>KAOH 
H3 KOTopbix MO>KeT oKasaTbCH HepBaH npoOHBKa. TaK KaK cpa6aibi- 
BaHHe BbiOHpaiomero ManiHra MO>KeT ObiTb aapaHee HCKJiioMeHO Ha 
JIIo6bIX SaABHHblX n03HUHAX C HOMOlUblO CnCUHaJlbHblX BblKJllOMaTC- 
jieH, TO nep(J)OKapTbi c oAHnaKOBbiMH nepBbiMH npo6HBKaMH b hb- 
KOTopoH KOJioHKe MOPyT 6biTb pa3Jio>KeHbi no KapMaHaM b aaBHCH- 
MOCTH OT pacnojio>KeHHH BTOpOH npoOHBKH H T. A- Hckjhomhb cpa- 
6aTbiBaHHe MarHHxa na Bcex hoshhhhx, KpOMC KaKOH-JiH6o sa^aHHOH, 







Mbi MO>KeM, oMeBMAHO, OTo 6 paTb 3 a omn nporoH Bce KapTbi, HMeio- 
mHe npoOuBKy b KaKOH-.qH 6 o aaaaHHoft HnefiKe. 

H 3 paCCMOTpCHHA B 03 MO>KHOCTeH oObIMHOH COpTHpOBKH BblTCKaeT, 
TaKHM 06pa30M, HTO B pesvMbTaTe MHoroKpaTHbix nporoHOB nooie- 
/toBare-ribHO oxOnpaeMbix Kapx mli MOH^eM naHTH Bce xe Kapxbi, ko- 
Topbie coAepnoT saAaHHoe mhokcctbo npoOnBOK. laKoe pemeHHe 
aHajiorHHHO nocjieAOBaxejibHOMy cpaBneHHio nep4)OKapT, Bbipesan- 
Hbix no KpaHM, c OAHHM cTep>K[ieM. OAnaKO, xaK KaK 3Aech npoH3- 
boahtca He TO./ibKO noaneAGBaxcAbHoe cpaBHenne HMeeK, ho h no- 
cAeAOBaxejibHbiH npocMoxp nep(l)OKapT, xo, HecMOxpH na npuMenenHC 
ropaaao Oojiee c.no?KHbix MaiiiHH, cKopocxb BbiOopa OKasbiBaexcH 
Aa>Ke 6oAee hh3koh-400 Kapx b MHHyxy BMecxo 1 000 ajih cpaBHe- 
HHA no oAHOi'i AMeHKe (exp. 42). OxcioAa BbixeKaex, mto npH cKopo- 
exHX nporona, AasaeMbix copxHpoBKaMU, aa, no>KaAyH, h SoAbiitHH- 
CXBOM ApyrHX ycxpoHCTB nocxaeAOBaTe.abHui'0 AeHCXBKa, npHMeHAXb 
nooneAOBaxejibHoe cpaBHenne aneeK Heuejiecoo6pa3HO. 

JIjia napaJiJieAbHoro cpaBHenHA aneeK neptpoKapxbi h aqeeK aa- 
noMHHaioiuero ycxpoHCXBa b cxewy copxHpoBKH Heo6xoAHMO BHeexn 
HeKOXopbie HSMeneHHA. Tan KaK napaAjranbHoe cpaeneHHe HMeeK 
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Tpe6yeT OAHOBpeMeHKoro BOcnpHHTHH Bcex siMecK cpaBHHBaeMoro 
nOJlH, TO, BMeCTO OAHOH meTKH, Ha copTHpoBKC neofixoAHMO OblJlO Obi 
vcTaHOBHTb 960 meTOK — no nncjiy Bcex B03Mo>KHbix nneeK, oaho- 
BpeMCHHO cpaBHHBacMbix B cjiynae npnMoro h AOKaJibHoro koaob. 
ycraHOBKa TaKoro OoAbiiioro MHCJia meroK kohctpyktubho Henpucw- 
ABMa, no3TOMy na copTupoBKe ycraHaBJiUBaercn tojibko «U iuctok 
( no nncjiy Bcex kojiohok), a cpaBnenne nponsBOAHTcn no noanunHM 
3a 12 3TanoB. 3to ne aaMCA/ineT cpaBHCiiHH, tbk naK neptpOKapTa 
Bce paBHO b CHAy CBoen t|)opMbi npoxoAur noA meTKaMn cbohmii no- 
3HU.HHMH noonepeAHO, no 3aTO TpeoycT anaAomnnon pa3BepTKn aa- 
ncMHHaiomero ycrponcTna. 

B CAynae npnMoro n AOKaAbitoro koaob, nesaBucnMO ot noApaa- 
AeAeHHH Bcefi nep4)OKapTbi na nojin, Ka>KAaH cTpona nep4)OKapTi,! 
nocAeAOBarejibHO cpaBHHBaeTcn c cooTBeTCTByiomen CTpoKon aano- 
MHHaiomero ycrpoHCTBa. 

B CAynae HOAOKaAbHoro KOAa, nToObi H36e>KaTb AonoAHUTeAbnon 
pasBepTKH noACH 3 anoMHHaioLLi.ero yciponcTBa, uevnecooSpaano Bbi- 
OnpaTb B KaqecTBe noAen cxpOKH hah nacTH cxpoK. TorAa, 
AOKaAbHbiH KOA ynopBAoneH (exp. 30 ) n Ka>KAan expoKa nepq)OKap- 
Xbi oxBeAcna noA oaho noAO, xo c nopoon cxpoKOn sanoMnnaK^uteio 
ycxpoHCXBa cpaenHEaioxcn, BHAOXb ao coBnaAenHH nHAeKCOB, nooMC- 
peAHO nepBan, Bxopan h x. A- cxpoKH nepc|)OKapTb[, aaxeM co Bxopoii 
expoKOH sanoMHHaiomero ycxponcxBa cpaBUHsaiOTCB TOOMepeAiio 
nocAeAytoiUHe cxpoKH nep(|)OKapxbi n x. A- (exp. 30)- ilpH 3 Tom. 
oneBHAHO, npeAnoAaraexcH, nxo Ka>KAan expoKa aanoMHuaraLLtei o 
ycrpoticxBa xaK>Ke BBAHexen oxACAbHbiM rioA&M. CAO>KHee o^xoiir 
AeAO b xom cAynae, ccah HCAOKaAbUbiH koa ne ynopnAoneH. npeA- 
noAaran onnxb, nxo expoKa neptjDOKapxbi BBAnexcH noACM, mbi aoa 
>KHbi xenepb cpaBHHBaxb Ka^KAyio expoKy nep(|)OKapxbi y>Ke iie c 
OAHOH, a CO BceMn cxpoKaMH sanoMHHaiomero ycxpOHCxsa^. 3a ko- 
POxkhA epoK KOHxaKXHpoBanHH mexoK na nosHUHHX oahoh cxpoKi 
(nopBAKa HecKOAbKHx MHAAHceKyHA) noonepcAHoe cpaBneHne 3toh 
expoKH CO BceMH cxpoKaMH 3 anoMHHaK)Lu,ero ycxpoHCXBa npHBCAo Obi 
K CHAbHOMy COKpaUJ,eHHK) BpCMenH Ka>KAOrO CpaBHCHHB H nepCKAK) 
qeHHB, a, cABAOBaxcAbHO, OMeHb ycAO>KHHAO 6bi cpaBHHBaKtiuet 
ycxpoflcxBO. noaxoMy b sxom cAynae npou;e cpaBHHBaxb Ka>KAyK) 
expoKy nep(j)OKapxbi oAHOBpeMeHHO co bccmh cxpoKaMH aanoMnnaio- 
luero ycxpoHCXBa, bbcah bmccto oahoto SAeivieHxa, perncTpnpyio- 
mero coBnaACHne hhackcob, cxoabko SAeMeHxoB, ckoabko hmccxcb 
expOK B 3 anOMHHaiOLU,eM yCXpOHCXBC. 

HxaK, AAB Bbioopa nep(|30Kapx 3a oahh nporon cpaBHHBatoLuec 

yCXpOHCTBO yCOBepLUeHCXBOBaHHOH COpXHpOBKH A0A>KH0 OCyill,eCTBABTl> 
CABAyiomee: 

a) perHCxpHpoBaxb peayAbxax cpaBHenHB BneeK h 3 Asyx expoK- 
expoKH nep(})0kapxbi h expoKH aanoMHnaiomero ycxpoHcxsa; 

— 58 — 


0) pasBcpxbiBaxb, X. e. nocACAOBaxcAbno bboahtb b cpasHCHHe — 
noAKAioMaTb K luexKaM H perHCTpHpyioLu,eMy SAeMeHxy, expoKH 3a- 
noMHiiaiomero ycxpoHCxsa noonepcAHO npHHyAHxcAbHo b CAynae 
npBMoro H AOKaAhHoro koaob h noonepeAHo b aaBHCHMOcxH ox pc- 
ayAbxaTOB npeAmecxByioiUHX cpaBneimn b CAyqae HCAOKaAbHoro 
ynopBAO'ienHoro KOAa; 

b) 3aMeHHTb nooqepeAHoe cpaBHCHHe expoKH nepc^oKapxbi co 
BCCMH CTpOKaMH 33 HOiM H 11 a 1031,6X0 yCXpOHCXBa OAHOBpeMCHHblM CpaB- 
neiineN' (npn noMom.H iiecKOAbKHX perHCTpHpyiouj,nx 3AeMeHXOB) 
B cay'iae iieAOKaAbHoro KOAa. 

(.paBiieHiie B'leK h3 AByx expoK c noMombio xoAbKO oahoxo pe- 
xHCTpupyiomero coBnaAciiiie hah necoBnaACHHe SAeMeHxa ocyme- 
CTBABCTCB B COOTBeXCXBH 11 C npaBHAaMH, OnHCaHHblMH B § 6 

(exp. 34 ). Kax y>Ke roBopiiAOCb BbiLiie, no cpaBHeHHic c npHMepOM, 
paccMOTpennhiM iia exp. 36, poAb cnera, npoxoAniAcro nepes ripo- 
Ohbkh, .3Aecb HxpacT aAeaxpimecKiiH tok, a sa perncxpHpyioiuHH 
SACMeilT MO>KeT Obilb BblOpai! 116 4^0T03AeMeHX, a ptATe HAH AaMna, 
oxweMaioiuiie oxcNACTBiie xoKa — cnxHaAa necoBnaACHnn b hckoxo- 
pbix uennx, oOpaaoBaiinbix KOiixaKXHbiM bbahkom, npoOiiBKaMH, mex- 
KaMH, KOHxaKxaMH 3anoMHHaioijj,ero }'CTpoHCXBa h ynpaBAjnoiUHMH 
oOMOTKaMH perHCxpupyioiitero oAeMeuxa. 

B CAvnae npHMoro ABonquoro KOAa n ce.neKxopHoro KOAa aah 
coBnaAeiiHH (BbiOopa) hcoOxoahmo, qxoObi BbinoAHHAHCb cooxHome- 
HHH (>: KOTopbie BO BTopo.M cAvaae Moryx Obixb aaMeHCHbi h 

COOXHOmeHHHMH (•••• /lenCXBHXeAbHO, BOCnOAbSOBaBLUHCb, na- 

npiiMep, nepBbiMH cooxHOHjenHHMH, npiiNieM aa KOAOBbie cumboabi 
neptjjoKapxbi iienpoourbie hhchkh, a Bce u.teTKH H 3 Mr (MHOJKccxBa 
lUCTOK H nqeeK HAeHTHt{)HmipyeM) npiicoeAHUHM k nepsoMy kohuv 
oOmoTKH peXHCTpupNlOmerO SAeMCllXa, BXOpOH KOHCU KOXOpOH H KOli- 
XaKXHblH BaAHK npilCOeAHHHM K pa3HblM HOAIOCaM HCXOqHHKa TOKa. 
ToxAa B o6motk 6 pemcxpupyioutcro 3.:ie.MeHTa tok ne noBEiiTCH 
TOAbKo npn BbinoAnemiH ycAOBini A\o fl 0. qxo cc^oxBexcTByex 
saxcMiieHnio HaAOweiiiibix noAcii b npe>KHeM npiiviepe. Ecah Oh Mbi 
aaXOXeAH BOCnOAbBOBaXbCH BXOpbIMH COOXnOLUeHHHMH, TO BCH pa3- 
HHua CBCAacb Obi K TOMy, qxo 3a KOAOBbie CHMBOAbi nep^^oKapxbi 
ripuHHMaAHCb Obi npooHXbie nneiiKH, a oO-beAHnnAHCb Obi utex- 
KH H3 Mo- 

BechMa Ba>KHbiM BBAHexen to, qxo Niecxubie coctohhhb nepcfio- 
KapXbl MOryX OblXb AOBOAbHO npOCXO TpaHC(|)OpMHpOBaHbl BHyxpH 
cpaBHHBaK)uj,ero ycxpoHcxBa. HanOoAee oqcBHAHbiM, ho abacko hc 
caMbiM npocTbiM cnocoOoM xaKon xpaHCc|)opMau,HH BBAflexen ycAO>K- 
Heniie BocnpininMaiomero ycxpoHCXBa. KOXAa co mexoK HMnyAbCbi 
iiocxynaKDT ne HenocpeAcxBeuHO b u,enH cpaBHeHHB, a Ha peAC, Aaw- 
iibi ii/in HHbie npoMem’xoqHbie sAeMCHTbi. 

TpaHCtpopMauHH MeexHbix cocxobhhh nepcfioKapxbi nosBOABex 
y>Ke B CAyqae AOKaAbHoxo h inAiOKaAbnoro ABOimubix koaob npo- 
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BepHTb BbinojiHeuHe cooTHOiueHHH ( *** )• TaK, HanpHMep, ecjin 
ycjiojKHCHHoe BOcnpHHHMaiomee ycTpOHCTBO 6y;ieT nocbiJiaib njiioc 
B npOBOAHHKH, COOTBeXCTBytOlUHe HMCHKaM H3 Mi H MHHyC B IipO- 
BOAHHKH H3 Mq , TO nOilKJIKDMaR OAHOBpeMeUHO HJIH nOOMepC^tHO OpO- 
boahhkh H3 Mo Mepes HOKOTopbie npoMe^yxomibie sjieMeHTbi h o6- 
MOTKy perHcrpapyramero ojieivieHTa Ha MHwyc, a npoBO/tuHKH h3 
jVip — Ha nJiioc, Mbi saperHCTpHpyeM BbinojiHCHHe o6ohx ycjiOBHH, 
ecjiH B 060HX cjiyMaax B o6MOTKax (hjih o5MOTKe) perHCxpupyiOLuero 
sjieMeHTa ho noHBHTCH TOKa — cHi'Hajia HecoBna^eHHH. TaKHM o6pa- 
30M, onHCbiBaeMbie ycxpoHCTBa nosBOJiaioT ncnojibSOBaTb HaHOOJiee 
SKOHOMHblH ;i,BOHMHbIH KOA- To, MTO 3T0 CTaJIO B03M0>KHbIM, CBH3aHO 
c TOM c{)aKTOM, MTO Ka:H<ja,afl HMOHKa HOCHTe.oH H aanoMHHatoLneio 
ycTpoHCTBa HMeex b pesyjibTaie TpauccjiopMauHH kbk 6bi xpH mcct- 
Hbix coctohhhh; njiioc, Munyc h neHTpajibiioe. 

CpaBHHBatomee ycTpoflcTBO ycoBepmeHCTBOBaHHOH copTHpOBKH , 
ocymecTBJiaiomee cpaBiieHHC a^eeK H 3 jXByx crpoK , no 3 BOJiaeT y>KC 
ocymecTBHTb Bbi 6 op HyTKHbix nep^oKapT b cjiyqae npaMoro hjih f.o- 
KajibHoro KOTta ne 6 ojiee hgm sa 12 nporoHOB nocjieAOBaxejibiio 
oxSiipaeMbix Kapx . / I , eHCXBHxejibHO , saiiaBaacb CHanajia , nepsoH cxpo - 
KOH Kapxbi , Mbi CMOJKOM oxo 6 paxb Bce Kapxbi , HNieKDiuHe xpe 6 yfo - 
myiocH nepBy ’ K ) cxpoKy . PerHCxpHpyioiuiiH sjieMCHX npH npocMoxpc 
ny^HOH Kapxbi no nepBofi cxpoKC ne cpaoaxbiBaex , mxo npuBO/tHx k 
cpa 6 axbiBaHHK ) BbiSHpaiomero MarnHxa h nocbiJiKC Kapxbi b xapMan 
Hy>KHbix Kapx . Pa 6 oxa perncxpHpyiomero sjieMetixa npn npoxojK ^ e - 
HHH ;tpyrHX cxpoK Kapxbi nerKO MO>KeT 6 bixb Hcnjironena . Oxodpaii - 
Hbie Kapxbi nporonaioxcR 3 axeM BXopHmio nocjie sa/taHHa BXOpOH 
cxpoKH H X . A - B cjiynae nejioKajibHoro Kozta nncyio nporoHOB paBiio 
MHcny HHixCKCOB Bonpoca ( npe / tnojiaraa , nxo noji oahh hhabkc ox - 
Bonuxca ue^Taa cxpoKa ), a perHCxpnpyiomHH sjieMenx mojkox pa 6 o - 
xaxb Ha 7 iK ) 6 bix noauLtnax — oxSupaioxca Kapxbi , npn npoxo > K/],eHHH 
Koxopbix perHCxpnpyiomnH ajiCMei-ix xoxb oahh paa ne cpa 6 oxaji . 

SaMexHM nonyxHO, mxo cyinecxByiox ycxpoHCxsa, ocHOBUbie cjiyiiK- 
UHH KOxopbix HCMepnbiBaioxca onHcainibiM Bbime o/moBpeMeiiHbiM 
cpaBHCHHeM ;iByx mhokccxb HMeeK. TaKOBbi, iianpuMep, KOHxpoJib- 
HHK H KOHxpojibHbiH annapax Ta6yjiHxopa. B KOHxpo.ibiiHKe npo6HBKH 
H3 Ka>Kxtoro cxoji6u.a nepcjiOKapxbi cpaBHHBaioxca c bhobb Ha6Hpa- 
eMfaiM Ka?K;tbii[ pa3 Ha6opoM na KJiaBnaxype. B KonxponbHOM anna- 
paxe Ta6y.naxopa nonapHoe cpaBHCHHe cxpoK xtayx nepcJiOKapx o6e- 
cneMHBaexca CHHxponHbiM npoxo>KAeHHeM o6eHx nepcjioKapx mhmo 
;iByx iu,exoMHbix 6noKOB. OneBUAHO, mxo uenw, ocymecxBJiaioiuHe 
nonapHoe cpaBneHne b ycoBepmeHcxBOBaHHoii copxHpoBKe Moryx 
Dbixb npHMBHeHbi H B 3XHX /tByx ycxpOMCTBax. O/tHaKO, npHMeHeniie 
B copxHpoBKe AJiR pa3BepxKH 3anoMHHaioin,ero ycxpoHCxsa hmcio - 
mnxcH B 3XHX ;i,Byx ycxpoHCXBax cnocoSoB passepxKH no cxoji6u,aM 
HJIH CXpOKaM OAHOrO H3 CpaBHHBaeMbIX MHO>KeCXB HMeeK 3aTpy;iHH- 
xejibHO. AeHCTBHxejibHO, nocjiejioBaxejibHoe noiiKjnoMeuHe cxpoK 3a- 
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noMHuaiomero ycxpoHCXBa k uenaM cpaBHCHHa c noMombio pejie, 
HCKaxaneft h x. n., anajiorHMHoe naOopy Ha KJiaBHaxype, noxpeSo- 
Bajio 6bi OMCHb OojibiLioro MHCJia KOHxaKxoB ( 960 ), mxo, BMecxe c 
COJIblLlOH XpeOyCMOH CKOpOCXbK) nOAKJHOMeHHB (nopHAKa HeCKOJIb- 
KHX MHJlJlHCeKyHA) , OMCHh CHJlbHO yCJ10>KHHJ10 6bl yCXpOHCXBO H 
CHH3HJIO 6bi Ha;ie>KHOCXb ero paOoxbi. PaaBepxKa c BonpocHOH nep- 
(jDOKapxbi, BpamaiomeHCH mhmo Bxoporo mexoMHoro SjioKa, noxpe6o- 
Bajia 6bi cym,ecxBeHHbix HBMeneHHH b KOHCxpyKUHH copxHpoBKH h, 
lie ycxpaHHH nojiHOCXbio nejiocxaxKOB nepsoro cnocoOa pa3BepxKH, 
ne ObiJia 6bi npuro/iHa jtJia nejiOKajibHoro ynopaAOMenHoro KOita. 

riepexozLH K paccMOxpenHK) BxopoH 4)yHKU,HH ycoBepineHCXBOBaH- 
HOH copxHpoBKH — paaBcpxKH 3anoMHHaK)ij;ero ycxpoHCxsa b cjiynae 
npHMoro, jiOKajibHoro h HejiOKajibHoro ynopnjtOMeHHoro koaob, Mbi 
ne OyjteM Kacaxbcn, b cnny xo.nbKO mxo H3Jio>KeHHoro, cnocoOoB 
pa3BepxKH, HcnojibBvioutHx HenocpeACXBeHHoe MHoroKOHxaKXHoe 
noAK.iiiOMeHHe. HaM ocxaexca, cjiextOBaxejibHO, xojibKO npeAnojio>KHXb, 
MXO Bce cxpoKH aanoMHiiaiomero ycxpoHCXBa oitHoapeMenno no.zt' 
KjiiOMeiibi (cKOMMyxnpoBaHbi) k uenaM cpaBneuHn (mexKaM), a pa3' 
nepxKa hx, x. e. noc.ieAOBaxejibHoe BBe^eHiie b cpaBHCHHe, ocyme 
cxBJiaexcn b bhas nocne^oBaTejibHoro non,KnioMeHHn u,e*ibix cxpoK t 
KCXoMHHKaM xoKB HvTii perHCxpHpyK)Uj.eMy sjieMeHxy c noMombio ho 
Conbiiioro MHcvia KOuxaKxoB (1 — 2 KOUxaKxa na cxpoxy). KoHxaKxii 
poBanne npn 3xom mo/kox ocymecxBnHXbcn c noMombio KyjiaMKOB, 
pene h x. n. Kapxa oxOepexcH, ecnn perHCxpupyiomHH sjieMenx ho 
cpaOoxaex mi oahoh cxpoKii aanoMHHaiomero ycxpoficxBa. 

OMeBHAHO, MXO, npH xaKOM peniemiH pasBepxKH, cxpoKu aanoMii- 
naiomero ycxpoHCXBa ztojiTKiibi KOMMyxHpoBaxbcn c noMombio npo- 
MewyxoMiibix aneMCnxoB, xax kbk npn nenocpeztcxBeHHOM oOx-e/tHHC- 
KHH mexoK, cooxBexcxByioiiteM KOMMyxamin, hohejihiotch o6xon,Hbie 
nenn. Tojibko /wh ncKoxopbix cneuHanbHbix kojiob OTtHOEpeMeHnaa 
KOMMvxauHfl Bcex cxpoK sanoMHHaiomero ycxpoHCXBa ne xpeOyex 
DBe.'teHHH /XononmixenbHbix ripoMOKyxoMUbix sneMeHXOB, jihkbhah- 
pxioLUHx ooxoniibie nenii. Tokob, iianpiiMep, cnyMaii MajioeMKoro, ho 
M acxo npuMciineMoro koas, Korna b Ka>KAOM cxonOue coAepjKHXca 
HC Oojibiiie OAHof'i npoOiiBKH. TaKHM >Ke cbohcxbom oOjiaAaex h hh- 
Bt'pXUpOBaHHblli KOA C 12 H.Tli 11 npoOlIBKaMH B Ka>KAOM CXOAOlte. 
B oooMX 3XHX CAVMaax Miio/KccxBa mexoK, cooxBexcxByiomHe abo- 
iiaAuaxH MHOTKecxBaM Mi hah Mo' ii 3 ABeiiaAuaxH cxpoK, He nepc- 
cexaioxcH ii oOxoAiibie nenn ne oopaayioxcH. 

AiiaAoruMHO pasBcpxKe peniaexca h cpaBHeinie cxpoKH nepcjio- 
Kapxbl OAHOBpCMeHHO CO BCCMH CXpOKHMH 3 3 nOMH Ha 10111.6X0 yCXpOH* 
cxBa, HeoOxoAiiMoe b CAynae iienoKaAbHoro KOAa. CxpoKH aanoMH - 
naiomexo ycxponcxBa KOMMvxnpyioxcH co mexKaMii c noMOiubio 
npOMOKyXOMHblX SAeMCllXOB , CAy > KaLU,HX AAH AHKBHAaUHH oOxOAHblX 
uenefl , h oxboahxch Ka>KAaH na cboh pexHCxpnpyiomHH SAeMeHX. 
naiiOoAbiiiaH rnOKOcxb h npucnocoOAeHHOCXb HCAOKaAbHoro KOAa 
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HH(J)OpMaUHOHHbIX nOHCKOB (CTp. 23,31 ) npOHBJIHeTCH B B03- 
Mo>KHOCTH sa^aBarb: a) nocjieAOBaTejibHOCXb, b KOTopoii AOJi>KHbi 
pearapoBaTb perncrpHpyioiUHe sjieMeHTbi Ha coBna/teHHe HH^teKCOB 
KapTbi H 3anoMHHaK)iij.ero ycrpoHCTBa; 6) mhcjio sjieMeHTOB, koto- 
pbie jiojiJKHbi OTpearHpoBaxb; b) o6'be;iHHeHHe sjieweHXOB b rpynnbi, 
B Ka>K;i0H H3 Koxopbix AO.a>KeH oxMexHXb coBna/teime no KpaniicH 
MPpe o/i.HH 3-neMeHT; r) sjieMeHXbi, Koxopbie ne oxMeiHTb 

coBna/teHHH; h itpyrne jiorHnecKHe cbhsh, OTpa>icatoiii.He KaK oomne 
CBH3H Me>K^ty CJlOBaMH HH(|)OpMaiJ,HOHHOrO flSbIKa, laK H BHyxpemiHe 



Puc. 15 


jiorHHecKHe cbhbh Me}KAy HHAeKcaMH 3JieMeHxa HH(|)opMau,HH. TaKoc 
3a;iaHHe CBBsen Me>K;ty pa6oTOH perHcxpHpyK)iJj,Hx y^eMeuxoB ;to- 
cxHraexca, so-nepBbix, sajiaHHeM nocjie/toBaxejibHOCTH noAKjnoneHHM 
HX K. HCXOMHHKaM XOKa H, BO-BXOpbIX, eCTH, nanpHMCp, 3JieMeiiTaM!l 
HBJiHJOTCH pejie, Ha;tJie>KaLU,eH KOMMyiauHeH hx KOiiTaKxoB MOK^y 
co6oh h CO cnexMHKOM. B Bbi6Hpaioiu.HH MarHHT TOK nocxyoHT qepea 
3TH KOHXaKXbl TO.ribKO OpH BbinO.THeiiMH BCCX 3a/,taHllb!X yCJlOBHH, !1 
HyjKHaa Kapia 6yAex oxoSpaHa sa oahh nporoH. 

TaKHM o6pa30M, ycoBepmeHCTBOBaHnaH copTHpoBajibnaa Maujmia 
HBJIHeXCH BeCbMa rH6KHM yCTpOllCTBOM, MexaHHSHpyiOiltHM HB(|)op 
MaUHOHHbie nOHCKH H CnOCOOtlblM pa 60 TaXb OOMTH C cltoCblM HH(j)Op- 
MaUHOHHblM fl3bIKOM H KO/tOM. yCXpOHCXBa, nOZto6Hbie no CBOHM 

4)yHKL[,HaM onHcaHHOMy, 6biJiii nocxpoenbi bo OpanitHH J. Samain'oM 
(pHC, 15), a raK/KC (.|3HpMOH IBM — sjieKTpoHHaa CTaiHCTiiMccKaM 
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I 

MaiiiHHa ( pHC. 16). PaapaCoxaHHbie aaxopoM cobmccxho c HH>Ke- 
nepoM 5. M. PaKOBbiM npHHUHnHajibHbie cxeMbi ycoBepuieHCXBOBaH- 
, HOH copxHpoBKH npHMeHeHbi B MOAejiHX, pa6oTaioiii.HX B MncxHiyxe 
‘ HaynnoH HH(})opMauHH AH CCCP. 

rH6K0CXb ycoBepmeHCTBOBaHHOH copTHpoBKH, a xaK>Ke ee cpaB- 
HHxejibHaji npocTOxa h HeBbicoKaa CTOHMOcxb aacTaB.THiox o6paxHXb 
Ha Hce oco6oe BHHMauHe, kqk Ha ycxpoHcxBO, xopomo npHcnoco6- 
.ficHHoe jiJiii OKcnepHMeiiTajibHbix pa6or, Heo6xoAHMbix npH paapa- 
60 TKe MIi(j)OpMaiJ,HOHHOrO H3biKa. Hea,OCTaTKH COpXHpOBKH — OTCyr- 
CTBHO na nep(j30KapTax nojinoi'o oniicaiiHH (b \v!,o6o'!HTacMOH (jjopMe) 



Puc. 16 


co/tep>KaHHH s.ieMeHTOB HH(|)opMauHH, Heo6xoAHMOcxb nepH0.aHMe- 
CKOH SaWCHbl HBMOCHBliJHXCa Kapx H BCe CLUe HeaOCTaTOHHO BblCOKaa 
CKOpOCTb nOHCKOB, HC HB„THK)TCH TaKHX pa 60 X CymCCXBeHHblMH. 

TaK, HanpHNtep, HSHaiiiHBaeMOCXb nep(j)OKapx Bno.ane OKynaexca hx 
;teiiieBH3iiOH, mo noBBoanei 6e36o.ie3HeHHO aaweHHTb o/ihh neptjk)- 
KapTbr /ipvTHMH npn riepexoa.e k 3KcnepHMeHXHpoBaHHK) c hobbim 

HH(|)OpMaUHOHHbIM HSbIKOM. 

ycoBepmeHcxBOBaHHaa copxHpOBKa c ycnexoM mokct 6bixb npn- 
Meneiia n .hjih caMOcroaxejibHOH pa6oxbi npH peujeHHH mhofhx hh- 
(|jopMauHoiiiibix aa^an, ocoochho b rex ynpe-Mx^eHnax, r/te y>KC 
HMeiOTCH CTaHUHH CHeXHO-aHa.T HXHMeCKHX MaiilHH. Ha HCH Moryx pe- 
luaxbCH, KaK Bce saitanH, pemaeMbie c noMOiitbio npocTCHOJHX 
ycxpoHcxB napajiJiejibHoro /teHCXBHH (exp. 38), xaK h MHorae .npyrHC 
airajioruMHbie sa/tanH c y>Ke HSBecxHbiM HH(})opMauHOHHbiM nabiKOM, 
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xaKHMH C HHd^Op- 

:::E=Su'’rT«; — 

nep(t)OKapTa M0>KeT CbiTb noApasA^ena na aah npaMO^ 
KaAbHoro H HejioKajibHoro koaob. Hoa Ka>KAyio 30Hy yA „ 

OTBeCTH neKOTOpoe KOAHMeCTBO nOJlHblX CTOAOUOB nep(})OK p , 
rno^Re^CTB^He 3THM CTOA6uaM lUeiKH nOABCCTti K CBOCH 30110 

ToMHHTXm y Sofia AOKBAbHoro KOAa paadHBacTca 

Ha no/iH H ynacTKH, hcxoah h 3 yAo6cTBa 

H nenaTH c nepiJioKapTbi na ahct. OpocMOTp nepcjioKapT no soiia^i 
npnMoro h AOKaAbHoro KOAa, xaK y>Ke ‘ 

6biTb BbinoAHen c noMOiAbK) oAHoro obmero perncTp p> 

C? 0 A 6 ubi, OTBeAeHHbie noA neAOKaAbHbiH koa, Moryi o6pa30Bb.- 
BaTb OAHV HAH HecKOAbKO 30H, npHnoM B nocAeAHOM CAynae Kax.A 
aona H^OKa^bnoro koab coctoht onaTb-raKH h 3 HCKOToporo koahhc- 
“b": n” CT0.6UOB. no,ae Ka>Kaoro ™.eKca .okut b ..oooh 
30He HOAOKaAbHOrO KOAa B OAHOH CTpOKe (CTp.58 ), 

HneLn 3TOH cipoKH H3 CTOA6UOB 30Hb.. 06mee MHC.ao hhaokcob ko- 
TODbie Moryx 6biTb sanHcaiibi no neAOKaAbnoMy KOAy na neptiio 
TaDTe HrhpeBbiuiaeT, thkhm oCpaaoM, 12 b CAynae oahoh aoiibi, 
9^3 ^ynae AByx son n 36 b CAynae xpex 30h. BoAbine ^pex son non 
HeAOKaA^bHbiH KOA oxBOAHXb saxpyAHHxeAbHO, xaK KaK Aa>Ke OCJIII 
BCH nep4)OKapxa aannxa noA neAOKaAbfibiH koa, to iia oahh miAeKL 
M0>KeX npHHTHCb C.XH11JK0M MBAO HMeeK. TaK, ® 

nexbiDex son c oAnnaKOBbiM mhcaom nneoK b Ka>KAOM noAt Mbi 
HMceM AAH KajKAoro H3 48 HHAOKCOB xoAbKO 20 HnecK. Zla>Ke B nan^ 
6oAee 6AaronpHHTHOM cAynae, KorAa Ka>KAbiH hhackc hbahcxch 
ABOHnnblM MHC^OM, 3X3 CMKOCXb n03B0AaeX aanHCbIBaXb HlIACKCbl, 

: TO^BKO 000 000 »e nepa - 

Hbie KOAOBbie CHMBOAbI, II3 KOXOpbIX COCXOHX HHAeKC (CXp. H ), HB 
AflfOxcH ne Oh 1, a, nanpinviep, oyKBaMH AaxHHCKoro h pyccKoio 
aAdiaBHxa UH4)paMH, anaKaMii npennuanHa h aP-, to aar 
D^A a HHAeKca x. e. noA Ka>KAbiH ynacxoK hoah, neoCxoAHMO ox- 
S no KpaftHeft Mepe 6 aMeeK (2==64), bto Aaer Bcero Tpexpas- 

paAHbie HHABKCbl. 


♦ OduJHpHaR 6H6;iHorpa(l)HH pasJiHmibix npHMenenHH coAepsKHTCH b uHXHpo- 
BaHHOH Bbime (cTp.46) KHiire R. S. Casey h J. W. Perry. 


Heo6xOAHMO OXMeXHXb, HTO npH naAHHHH neCKOAbKHX 30H hoao- 
KaAbHoro KOAa Ka>KAbiH HHAOKC 3anoMHHaK)iij,ero ycxpoftcxBa, sanH- 
caiiHbiH no HCAOKaAbHOMy KOAy, AOAHcen y?Ke cpasHHeaTbcn oaho- 
BpeMCHHO C neCKOAbKHMH (nO HHCAy 30h) HHAOKCaMH nep4)OKapXb). 
HTo6hi HsOejKaxb iiaAOKeHHH HMnyAbcoB, npHxoAHiuHx npn xaKOM 
OAHOBpeweHHOM CpaBHeHHH OX meXOK H3 paSHbIX 30H, M05KHO AV^AH- 
poBaxb (no MHCAy 3 oh) 3anoMHHaioin,ee ycxpoHcxBo. BoAce paAH- 
KaAOH ApyroH nyxb — 6e3 AyOAHpoBaHHa hhaokcob sanoMHHaioiuero 
ycxpoHCXBa, ho npHBOAHiUHH K KOAy, npoMen^yxoMHOMy Me>KAy hbao- 
KaAbHblM H AOKaAbHbIM. B 3XOM CAynae BCe B03MOH<Hbie HHAeKCb). 

lOK H npH AOKaAbHOM KOAc, pa36HBaioxcH aapanee Ha cxoAbKO rpynn 
CKOAbKo cymecxsyex 30 h, x. e. KOAHpyioxca xaKJKe h no Mecxopacno- 
AOH<eHHK), HO BHyxpH Ka>KAOH 30HbI HHABKCbl H3 COOXBOXCTByiOmeH 
rpynnbi KOAiipyroxcH no neAOKaAbHOMy KOAy. 

To HAH Hiioe noApasAeAeuHe nep4)OKapTbi Ha 30 Hbi, a xaKJKe 
BblOop CaMHX KOAOB AAH paSAHMHblX Ppynn HHAeKCOB oOyCAOBAH- 
BaexcH peinaeMOH HncjiopMauHOHHOH saAaneH h npoHSBOAHxca b co- 
oxBexcxBHH c coo5pa>KeHHHMH, H3AO>KeHHbiMH B§ 6 (cxp.28 — 37). 
Ecah AAH HCKOxopbix 3AeMeHX0B HH(j3opMau,HH eMKocTb nep4)OKapxbi 
OKaabiBaexcH HeAocxaxonnoH, xo HHAeKCbi b CAynae HeAOKaAbHoro 
KOAa Moryx 6 bixb pacnoAo>KeHbi na AByx h 6 oAee Kapxax, ho xorAa 
npUXOAHXCH CABAHTb 38 TCM, MXoObI 3XH KapXbl BCeXAa CACAOBaAII 
OA!in 3a ApyroH. 

CKopocxb noHCKOB Ha ycoBepmencxBOBaHHOH copxHpoBKe xaKJKe 
HBAHexcH BnoAHe yAOBAexBopHxeAbHOH aah MHornx saAan. Ona 3a- 
BHCHx npe>KAe Bcero ox cKopocxH nporoHa Kapx. FlocAeAHHH, ksk 
y>Ke roBopHAOcb Bbime, pasHHexcH 400 — 650 KapxaM b Munyxy, 
OAfiaKO MO>Kex 6 bixb npH ycoBepmencxBOBaHHH nporoHHiomero 
ycxpoHCXBa AoseACHa, noBHAHMOMy, h ao 1 000 Kapx b Miinyxy. Ha- 
Ainme KAaccH^iHKauHH no BCAymeft rpynne (rpynnaM) BsanMo- 
HCKAionaeMbix xapaKxepncxHK (exp. 44 ) hosboahcx, KaK h BcerAa, 

onenb CHAbHO coKpaxHXb epeMH oohckob aa cnex npocMOxpa He Bcex 
SAeMCHxoB HH(|jopMauHH. B ycxpoHCXBax nocAeAOBaxeAbHoro Aeft- 
CXBHH nOHBAHeXCH, KpOMe XOXO, H elite OAHa B03M0>KH0CXb yCKOpeHHH 
noHCKOB — OAHOBpeweHHoe BbinoAHeHHe mhoxhx aaKaaoB. ileHCXBH- 
TCAbHo, anaAorHHHo xoMy, KaK expoKa nep^tOKapxbi oAHoepeMenHO 
cpaBHHBaAacb b CAyqae HeAOKaAbHoro KOAa epasy co bccmh expo- 
KaMH aanoMHHaiomero ycxpoHcxBa, npHHaAAejKaiuHMii OAHOMy 3a- 
Kasy, MOACeX npOHSBOAHXbCH CpaBHeHHe H co CXpOKaMH H 3 pasHbix 
saKasoB. ripH 3TOM yB&,T[HqHXCH xoAbKO o 6 'beM 3 anoMHHaiom.ero 
ycxpoHCxsa h qncAo perHCxpHpyiomHx SACMeHxoB. nep(|)OKapxa ox- 
OnpaexcH, ecAH ona oKasbiBaexcH Hyn^iioH xoxh 6bi aah oahofo aa- 
Kasa. Oxo6paHHbie nep^iOKapxbi, qncAo Koxopbix y>Ke SHaqHxeAbHO 
MeHbme o6mero HHCAa nepijioKapx, npocMaxpHBaioxcH saxeivi y>Ke 
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nnn Ka>Kiioro saKasa b oTAeJibHOCTH. OAHOBpeMeHHoe BbinoJiHCHHe 

rornr^saKar He tchko npHBO.HT k 

nOHCKOB HO H VBejlHHHBaeT CPOK CJiy!K6bI KapT B CHJiy 

CTOTH nporoHOB SaMeTHM, OflHaKO, HTO OHO “BXOAHTCH B HeKOTopo 

npOTHBOpeHHH C HaCTHHHbIM npOrOHOM Kapr npH HaHHHHH oaccH 

<i)HKaHHH. VKaaaHHbie bosmokhocth yBejiHHeHHH noHCKOi 

nOSBOJlHIOT npHMeHHTb COpTHpOBa-lbUyiO MaiBHHyJUlH 

jian c HHCJiaMH sJieMeHTOB HH{j)opMaHHH nep(|)o p p 

CKOJlbKHX coren TUCHM. upnnnnTKOl' 

HjIH qaCTHHHOrO VCTpaHeHHH OTMCMeHHblX Bbliue HOAOCTaTKO. 

copTHpoBKH — oTcyTCTBHH nojiHOPo onHcanHH 9 JieMeHTOB 
H Heo 6 xOAHMOCTH ncpHOAHMecKOH saMeHbi ^ ^ ^ 

ryi 6 biTb npHMeneHbi MaiuHtibi, neqaiaiomHe na ‘ 

pLiepHCTHK B yAo 6 oqHTaeMOH (jiopMe, h oco 6 o 
K apTbi. BoJiee no.moe ycTpaneuHe 3 thx HCAOCTaTKOB, 
uiaa KOMnaKTHOCTb sanHceft h eme 6 ojibma 5 i CKopocTb noHCK b 
M oryT 6 biTb AOCTHFHyTbi b 60Jiee coBepuienHbix c tomkh speiina 
SKCnjiyaxauHH ycxpoHCTBax nocjieAOBaTejibHoro 

ayiomHx HenpepbiBHbiH HocHTeJib, nanpuMep, (jDOTonjienKy. HepexoAB 
K onHcaHHKD 3THX ycTpOHCTB, saMOTHM, MTO Ha 6336 ycoBepiueHCi B 
BaHHOH COpTHpOBaJlbHOH MaUIHHbl MO>KeT 6blTb HOCXpoeHa H ^ 
UHajiHSHpoBaHHaa Bbi6opoMHaH MauiHua, pa6oTaiomaH c neptpo p- 
xaMH Hmch TOJibKO ABa KapMaHa — AJIH HyjKHbix h HenyjKHbix Kapx, 
KopoTKoe H 6biCTpoAeHCTByK)mee nporoHBioiAee ycrpoHCTBO, BbiOH- 
paiomee ycrpOHCTBO b bhao JierKoft sameJiKH, BMecro copTHpoBaJib- . 
Hbix UIHH, H noAatoHtee ycxpoHCTBO, o6ecneqHBaK)mee MHHHMajibiibiH 
H3HOC Kapx, xaKaa BbiSopoHHaa MaiHHHa 6biJia 6bi ropasAO ojiee 
coBepmeHHOH c SKcnjiyaxauHOHUoft xohkh speHHa, mbm ycoBepmen- 
cxBOBaHHaa copxHpoBKa, h c ycnexoM Morjia 6bi KOHKypHpoBaxb npH 
pemeHHH mhoxhx HH(|}opMauHOHHbix saAan c ApyraMH 6oJiee cao>k- 
HbiMH ycxpoHcxBaMH HOCJieAOBaxejibHoro AeHCXBHB. B KanecxBe boc- 
npHHHMaiomero ycxpoHcxBa b xaKoft MauiHHe mobjih obi 6bixb Hcno/ib- 
30EaHbl BMeCXO meXOK H 4>0X03/ieMeHXbI, npHMeHeHHe KOXOpblX b 
MHK pOCflHJIbMOBOM ceJieKXOpC CyAOX OHHCaHO HH>Ke. 

npHMepoM xaKOH cneuHaAH 3 Hp 0 BaHHGH Bu6opoMHOH MauiHHbi 
M0>Kex cjiy>KHXb Bxopoe ycxpoftcTBO, pa3pa6oxaHHoe J. SamainoM, 
H3BecxHoe noA HasBaHHeM cejieKxop CHCxeMbi Filmorex . Bmccxo 
o6bmHbix nepcJiOKapx 3Aecb Hcnojibayioxca Kapxbi h3 cpoxon.neHKii 
paawepoM 72X45 mm, nporoHaeMbie co CKOpocxbio 600 Kapx b mh- 
nyxy. OAHa nojioBHHa Kapxbi oxboahxch ajih penpoAyKUHH noji- 
Horo onHcaHMH sAcMeHxa HHCpopMauKK (ao Asyx cxpaHHu. xeKCxa,, 
a Bxopaa— AJia 20 HHAeKCOB, aanHcaHHbix no HejioKajibHOMy KOAy- 


* Samain, J. Filmorex. Une nouvelle technique de classement et de se- 
lection des documents et des informations. Paris, 1952. 


- 66 - 


Oojie Ka>KAoro HHAOKca na Kapxe cocxohx h3 oahok cxpoKH, noA- 
pa3AeJieHHOH na 5 yqacxKOB, Ka>KAbiH h3 Koxopbix cocxohx^ h3 
5 HMeeK, Hxo nosBOJiHex sanHcaxb no cejieKXopnoMy KOAy 
j]K)6oe nHTH3HanHoe ^hcao. 3a BxopHHHbie koaobuc cHMBOJibi BMe- 
cxo npo6HBOK npHHHXbi npo3pa»iHbie KBaApaTHKH. BocnpHHXHe ocy- 
mecxBJiaexca c noMombio (jioxoBJieMeHXOB. BecbMa achhoh qepxoH 
onHcaHHoro ycxpoHCxaa HBAflexca B03M0>KH0cxb noMemeHHH na 
Kapxe noAHoro onHcaHHH BAeMenxa HHtJiopMauHH b 4)opMe,yAO0HOH 
AAB HXeHHH (c nOMOmbK) oOblHHblX annapaXOB AAH MXeHHB MHKpO- 
(l)HAbMa) H penpoAyKAHH. 
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S 9 yCTPOHCTBA nOCJlEflOBATEJIbHOrO flEHCTBMJl 
^ ■ c HEriPEPblBHblM HOCHTEJIEM 

KajlD MHKP0*HJlbMa \\j\tt MarUHTHOH JieilTbl COOTBeiCTB) e . , KaK 
B nepSoKapTa^ ^JneMCHTV HHci)opMauaH e,. MacTb Ka/ipa otboahtc. 

nLepa, HasBauHn H.an Aa>Ke lo.aHoro onHcattHH e,,. 
qacTb OTBOAHTCH A-HH noaeii, b KOTopbix b TomiocrH Tan 
Ha nepcboKapxe, t. e. c HcnojibsoBamieM lex >Ke kojxob, aanuc.- 
BaioTcH HniKCbi xapaKTepacTHK. OAtiaKO b cbhsh c yBeJiMMenaeM 
cKopocTH nporona h nepexoAOM k SAeKTponHOMy BCcnpHHHMaioiiAN y 

VCTPOHCTBy, a TaK>Ke B CBHSH C KOHCrpyKTHBHblMH 0 C 06 eHH 0 CT 5 iMli 
HocHiejia 3Aecb v>Ke BTopHMUbie KOAOBbie chmbo.ibi pea.T^HsyioTCM hl 
B BHAe npooHBOK (XOTH B03M0>KH0 H npitMeHeHHC nepcfDO.aenTbi ) a 
B BHAe TeMHbIX H CBeX.lblX KBaApaXHKOB ^Ha MHKpOC^IAbMe HI 
BHAC iiaMarHH'ieHHbix vaacTKOB MannixHOH rkaeuKH. OMeBHAno, mio 
KaAP Toii me cmkocxh, mto ii neptpoKapxa, aaiiMex MeHbiuvK) imo- 
maAb, MCM nep4)OKapxa, H,KpoMe xoro, Momcx Cbixb cAeJiaii b cay- 
Mae HejiOKajibHoro KOAa paaubix paaMepoB (BAO.nb HocHxejtn) b aa- 
BiicitMOCxH OX MHC.ia xapaKxepHCXHK H3 cooxBexcxByioiiieio KaApy 
HanaAO h Koiieu loiApa oTMenaioxcH npii 3 xom cnemia.'ibHbiMn oi - 
MexKaMH 3x0 eute 6o.abme vBejiimHBaex KONinaKXHOCXb aanHCcn ii 
no3BOAaex CMtixaxb 3aiiHCb cooxoexcxBHa wemAy sJieMeHxaMii mhu- 
mecxB E n P na MaKpo({)!LqbMe maH ManiHXHOU ruicHKe HaiiOoace. 
YAOB.aexBOpHxe.nb[ioH no aaiiHMaeMOMy ooijCM\ . 

BocnpiiHHMaioiitee, cpaBniiBaioui,ee n aanoMniiaioutee ycxpoHCXBa 
AJiH MarHHXHoii rLicHKH H MHKpoc{)HJibMa Moryx Cbixb CAe^ianbi npmi- 
mtnHa.TbHO tie ox.anMaiomiiMHCfl ox xaKOBbix me a^ts^ nepcpoKapx, ita- 
npHMep, CACAyiomuM oopasoM. Biviecxo iiMnyjibca, nocxynaioiii,e! 0 
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Ha iitexKy nepes npoSHBKy, 3Aecb nocxynaex HMnyvibc ox HaMartm- 
MeHHoro yqacxKa — naxHa Ha BOcnpiiHHMaiomyio roAOBKy hjih ox 
npoapaMHoro KBaApaxHKa iia 4)oxo3JieMeHX. Cpa6oxaBiiiHe 4)0X03 Jic- 
MCHXbl H rOJlOBKH, BOCnpHHHBlilHe HMnyAbC, C nOMOlUbtO cneUHaJlb- 
Horo 3JieKxpoHHoro ycxpoficxBa, Koxopoe n HBJinexca Han6ojiee cy- 
Li;ecxBeHHbiM ycjiomHenHeM BOcnpHiinMaioiuero ycxpoflcxBa, oxKpbi- 
Baiox, KaK H panbuie, nyxb xoxy b HaA/iemaiUHe nenn cpaBHHBato- 
mero ycxpoHCXBa. Ecjin b pesyjibxaxe cpaBnenHa perwcxpHpyiomHe 
SAeMCHXbi cpa6oxaK)x HaA^TemaiuHM o6pa30M, xo Mepea HcnoJiHiixew'ib- 
Hbie penH nocjiCAHHX nocbiJiaexca curiiaji cnHCbiBaHHB coAepmanHsi 
nymnoro KaApa na KHCxyio MarHHXnyio njieHKy h.th CHruaJi (|)oxorpa- 
(})HpoBaHHfl Ha MHCxyio c}3oxonjieHKy. Rjiii y.iyMiiicHHH ycjioBUH aa- 
niicH (6e3 CHumeHHa’ CKopocxH nporoHa) womex 6bixb npHMeHeHa 
npeABapHxeJibnaa nepeASMa coAepmaHHR KaApa na cneuHajibiioe 
6bicxpoAeHCXByiomee 3anoMHHaiou;ee ycxpoftcxBO. 

B cjiynae c MaxHHXHOH hachkoh ynoxpe6jieHHe cpaBHHBaiomero 
H sanoMHHatoLuero ycxpoHCXBa xoro me BHAa, mxo h y ycoBepmeH- 
CXBOBaHHOH COpXHpOBKH, MOmeX He CXOJIbKO ycjiomuHXb BOCnpHHH- 
Maioiuee ycxpoHCXBO, ckoabko noBAenb ycjiomHCHHe pasBepxKH 3a^ 
noMHiiaiomero ycxpoHcxsa (exp. 59),xaK kbk expoKH MarHHXHOn 
n.neHKH coAepmax o6biqHO He6ojibijjoe KOJiHMecxBO HMeeK (Majiaa 
ujHpHHa hachkh) h OHeHb Macro cjieAyrox Apyr 3a ApyroM. IloaxoMy 
6oJiee ue.iecoo6pa3HbiM Momex OKaaaxbca npHMeHeHHe hhwx koh- 
cxpyKUHH 3XHX ycxpoHCXB. SaMCXHM 3Aecb me, mxo Heoojibmaa hjh- 
pHHa HJieHKH, He noBBOJiaiomaH paaMecTHXb b expoKe mhopo HMeeK, 
npHBOAHx K noMXH nocJieAosaxeAbHOMy cpasHeHHK) BMeeK KaApa h 
a^oMHHaiomero ycxpoHCXBa (exp. 34), h BCJieACXBHe axoro cko- 
poexb noHCKOB no cpaBHeHHio c nep4)OKapxaMH Boapacxaex npH npH- 
MeneHHH MaXHHXHOH HACHKH B FOpaSAO MCHbLUeH cxencHH, MeM 
CKOpocxb nporona expoK. TeM ne Menee o6m,aH CKopocxb npocwoxpa 
RMeeK nonyMaexcH npH HcnoJibSOBaHHH MarHHXHOH hachkh b hc- 
CKOAbKO pa3 6ojibmeH, mcm npn ncnojibSOBaHHH neptl)OKapx. TaK,Ha 
UNIVACe nporoHHAOCb 1 000 000 naApoB, cHaOmeHHbix b cpeAHCM 
15 xapaKxepHCXHKaMH, aa 4 Maca *. ZIjih aanHCH 3 xhx xapaKxepiiCXHK 
no KOAY npeACxaBARiomeMy co6oh cMecb cynepnoaHUHOHHoro h ne- 
AOKaAbHoro ynopHAOMCHHoro KOAa, 6bi.ao oxaeAeno, 

OKOJIO 300 HMeeK b KaApe, mxo Aaex no cpaBnenuK) c 
nporoHRiomeH 25 000 Kapx b Mac, yBeAHMenne cKopocxH npocMOxpa 
HMeeK npHMepHO b 3-4 paaa. TaM me ynoMHHaAOCb, oAHaKO ho 
BoaMomnoexH AaAbHeHuiero yBejiHMeHHH cKopocxH noHCKOB b ne- 

CKO^bK^ p^a^3^ MHKpo(l)HJibMa ycxaHOBKa npoxHB ^amAoro CTO^ 
KaApa CBoero ipoX'jBAeMeHxa xaKme Momex npeAcxaBHXb .. - , . 

* H. FrMitchell. The use of the UNIVAC fac-tronic system in the library 
reference field. American Documentation, v. IV. Xe 1- 1953- 
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kotodom orndLeHiibie «.ieftKH cpaBM.i.5aeMi.,x no.ief, coanaflaioT. 
EcaiH KOA Ji 0 Ka.ibHbiH H.nH npHMoib TO cpaBneHne ?itcck P^^npocTpc 
uae^H Ha Bce ooah, h noc.aeAHHe b eAHHCTBcmibUi MOMeHT cpaB- 
HeniiH rioAHOCTbK) HaKJiaAbiBaioTCH Ha ma6jioH. 

KaAbHblH TO CpaBHCHlie npOHCXOAHT B neCKO.HbKO c;ieA>KDmHX OAHH 
3a APVTHM MOMeHTOB, B Ka>KAbIH H3 KOTOpb.X 

Ha ADvra no.ia hhabkcob K.aApa MHKpo^DHAbMa h uia6AOHa. VcTa 
HOBTCHHbie 3a uia6jiOHOM 4)OT03AeMeHTbi perHcrpHpyiOT b momcht 
cpaBHCHHa noHHoe aaTeMHCHHe Bcero maS.noHa h;ih o^AeAbHbix no- 
/eft luaejioHa. hto npoHCxoAHT b tom aiynae. 

AaioT. Cpa6aTbiBaHHe c})0T03JieMeHTa aah Bcero ma6AOHa, koa 

npHMOH HAH AOKaAbHblH, HAH BCeX cl)0T03AeMeHT0B, 

cpa6oTaTb aah nojien madAOHa (cTp. 62J, ccah koa h hvw' 

cHmaAHBHpyeT o tom, hto cpaBHHBaeMbiH xaAp cooTBCTCTByer nym- 
HOMV OACMenTy, H Bbi3biBaeT Bcnbiuixy AaMnu HaA toh qacTbK) kba- 
pa Ha KOTopoH c4)OTorpa4)HpoBaHO noAHoe onncaHHe sAeMCHTa ek- 
’ npocTOTa TaKoro npouecca cpaBHCHHa — BOcnpHHHMaromee 
ycTpoHCTBO coBnaAaer c perHCTpnpyiomHM 3AeMeHTOM,^ uenn cpaa- 
iieHHH oTcyrcTByioT, pasBepTKa 3anoMHHaK)Hj,ero ycTpoHCTBa b cAy 
nae npaMoro hah AOKaAbHoro koaob orcyrcTByei', a b CAynae hcao- 
KaAbHoro KOAa ocymecTBAHeTca aBTOMaTHHecKH caMHM nepeABH>Ke- 
HHCM MHKpOCt)HAbMa — nOKynaeTCH SAeCb sa CMCT HeB03M0>KH0CTH 
npHMeneHHH AOKaAbHOrO H HCAOKaAbHOrO ABOHHHbIX KOAOB (CTp.df )■ 
AeHCTBHTCAbHO, caMO cpaBHHBaiomee yCTpOHCTBO 3Aecb He MO>KeT 
TpaHCCbopMHpOBaTb MeCTHbIX COCTOHHHH KEApa, AAH BTOTO npHUIAOCb 
6bi HAH KpoMP nnonvcKaHHH, oTpaAtaTb cbct or xaApa Tax, HTOObi 
HenpoapaHHbie KBaApaxHKH CBeT-OTpa>KaAH, a npo 3 paHHbie-HeT, hjih 
H anocHTb Ha cfDHAbw H ma6AOH AByuBeTHbie KsaApaTHKH (onaTb rpH 
MecTHh'x COCTOHHHH, cp. cxp. 60 ) , npoxoAH Hepe3 KOTopbie CBex He 
AeficTBOBaA 6bi Ha 4)oxo3AeMeHT xoAbKo B TOM CAynae, ccah coBna- 
Aaiox pasHOABexHbie KBaApaxHKH. 06e bosmowhocth xpyAHO ocy- 


mecTBHMbi, nosxoMy h hphxoahtch npoBepfixb BbirioAHeHHe xoAbKo 

COOTHOmeHHH (**) HAH (>^***), HO HC (***) (CM. § C) . 

CKopocxb nporoHa MHKpo4)HAbMa mojkox 6bixb BecbMa bucokoh, 
HTO BMecxe C B03M0>KH0CTbK) napaAAeAbHOTO CpaBHeHHH OAHOHMOH- 
Hbix HHeeK npHBOAHx K BbicoKOH CKopocxH HOHCKOB. Ona orpaHHHH- 
BaeTCH B OCHOBHOM pe>KHMOM paOoTbl AaMHbl BCnblXHBaHHH H 







Puc. 17 

yCTpoaCTBOM,nepaV3HraK)mHM CKQMKaMH ad. 

Kordpoe npeAcxaB^ieHHe o xofi CKopocxH. 17), 

cxiiPHyra, aaiox cBeaeHHH o MHKpoclwibMOBOM ^ Ji, 

Koxopbift nporoHaer a MHHyry 10000 OOO^ 

* Photoelectric Librarian. Electronics. 22. Sept. 1949. 
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qacMbix xapaKTepHCTH <. Ha oahoh nojiOBHHe SS-MHJiJiHMexpoBOH 
njieHKH pacnojioMeHbi nacrn Ka^poB, cojtepjKamne (})OTOKonHH onH- 
caHHH et, a na Apyroft (co cabhtom b 10 KaApoB)--cooTBeTCTByioiUH(:' 
qacTH kWob c nojiBMH (pHC. 18, 19). ilJiH Ka>K;ioro nojifl OTBe^e- 
HO ABa paAB HMeeK-KBa^paTHKOB C 19 aMOHRaMH B Ka>KAOM psi/ty. 
riojie no;ipa3iie;ieHO Ha 7 yqacTKOB, coAep>KamHx no 5 aneeK, mto 
nosBOJiacT aanHcaxb no cejieKxopHOMy KOAy (^r=2) jiioOoe comh- 
anaMHoe hhcjio. xa^pa — 7 mm, pasMep KBa;ipaxHKa 

0,5X0,625 MM. 



Puc. 18 


TaxHM o6pa30M, CKopocxb npocMoxpa aHeex (40 000 b cexyH^iy) 
Ha MHKpo(|)HJibMe HMcex rox >Ke nopa/iOK, nxo h Ha MarHHXHOH ojich- 
Ke. 3xa CKopocTb MO>KeT 6bixb eme yBejiHaena, ecJiH 4)HJibM nporo- 
Haxb He c KaxymeK, a na BpamaiomeMca OapaOane. 3xo npHse/iex 
xaKH<e K yMeHbiiieHHK) H3Hoca cfiHJibMa. OjiHaKO rjiaBHbiM npeHMy- 
mecTBOM MHKpo4)H.abMa nepe/i MarHHXHofi njieHxoH aejiaexca bo 3- 
Moa<HOCTb noMeiueHHa h BbwanH c Hero nenocpeACXBeHHo nojiHoro 
onHcaHHa sjieMeHxoB HH4)opMaunH. 3xo jtejiaex MHKpo(J)HJibM Han- 
6ojiee nepcne.KTHBHbiM n.Jia npHMeneHHa b 6y,ayuu.eM b coBepujen- 
Hbix yCXpOHCXBaX, MexaHH3HpyK)Li;HX HHCj)OpMaUHOHHbie nOHCKH, a 
xaKJKe KOMnjieKCHoro pemeHHa npoSjieM xpanenHa, pacnpocxpa- 
HCHHa H oxbicKaHHa cBeAeHHH, KaK 9X0 npeAAaraAOCb b HH4)opMa- 
UHOHHOH cjiy>K6e OyAymero (exp. 6 ). 


PoBopa 0 npHMeHHMOCXH OHHcaHHbix Bbime ycxpoHcxB noc.ieAO- 
BaxejibHoro AeftcxBHa c HenpepbiBHbiM HOCHxeJieM AJia pemeHHa hh- 
(JiopMauHOHHbix aaABM B Haexoamee BpeMa, naAo HMexb b BHAy, axo 
B CHJiy CBoefi cjio>KHOCTH OHH, KaK H cjio>KHbie ycxpoHCxsa napaji- 
jiejibHoro ZteHCXBHa, Moryx on- . 
paBAaxb ce6a xojibKO a-^h peme- 
HHa crieuHajibHbix HH(|)opMauH- 
OHHbix saAan c y>Ke cao>khb- 
mHMCa Hn4)OpMaU,HOHHbIM a3bl- 
KOM, xpe6y!OLLi,HX oco6oh CKOpO- 
CTH H OnepaXHBHOCXH nOHCKOB 
HJiH oSaaaTejibHOH BbiAaMH ne- 
nocpeACTBeHHO nojinbix onHca- 
IIHH 3.,ieMeHT0B HH^OpMapHH 
(MHKpo(|)HJibM) . TlJia 3aAan, xpe- 
Oyiomnx AonojiHHXCvTbHOH paa- 
paOOTKH HH4)OpMaUHOHHOrO a3bt- 
Ka, 3 KcnepHMeHxa.xbHbie noHCKM 
jiyMiue eecTH c nepcjiOKapTaMH. 
rioAoOHoe >Ke paccy>KAeHHe eme 
Oo.iee npHMeHHMO k eme Oojiec 

CJ10>KHbIM HHi^OpMaUHOHHblM Wa- 
iijHnaM nocjieAOBaxejibHoro Aeft- 
CTBHa, HanpHwep, k MamnnaM c 
HenOABH>KHbIM HOCHXeJIOM, TAe 

lie KBApbi HOCHxeJia nocjieAOBaxejibHO npoxoAax mhmo BocnpHHHMato- 
mero ycxpOHCXsa, a nocjieAHee noAKJiionaexca iiocjieAOBaxejibHO k 
K aApaM. HoBbimeHHaa HSHOCoycxoHHHBOcxb b xaKnx Mamnnax spaA 
jiH OKynaex rpoMOSAKoexb h Bwcoxyio cxohmocxb. JXa:>Ke a^^h 6ojiee 
cKpoMHbix 3aAan, neM hohckh cpeAH oneHb 6oJibmoro MHCJia SAe- 
MCHXOB HHffaopMauHH, HanpHMep, aah xpaneHHa h oxbicKaHHa mhc^ 
B 6bicxp0AeHCXByK)mHx BbmHCAHxeAbHbix MamHHax, xaxHe yexpofi- 
CTsa noHMenaioxca toabko b ohchb HeOoAbiimx Maciin'a6ax. K xowy 
>Ke MHKpo4)HAbM, HaMOTaHHbiii na uapaOan, npaKXHMecKH p.ohxh 

CrOAb >Ke H3HOCOyCXOH'IHB. 



Puc. 19 



Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 





Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 


§ 10. BbIBOAbI 

1. yBeJIHHHBatOLUHHCSl CO BCO 60JIblliefi CKOpOCTblO o6'beM CBC/te- 
HHH BbBbiBaex HacTOHTejibHyK) Heo6xoAHMOCTb B nepexoAC k coeep- 
LUeHHO HOBbIM (JlOpMaM XpaHeHHB, paCnpOCTpaHeHHH H OTbICKaHHfl 
CBeACHHH. HacTb npe>KHHX (JiopM npH stom ocraHeTCH 6e3 HaMene- 
HHH, a HacTb ycoBepmeHCTByeTCH. HaH6ojiee o6eiu,aK)m,HM bbjibctcb 
KOM njieKCHoe pemcHHe axoro Bonpoca, oAHano, hmch b BHAy 3xo 
KOMnACKCHoe pemcHHe, noKa naAACTKHX Aywaxb h hba pemenHeM 
oxAejibHbix npo6AeM. 

2. ZIah peuieHHH o6meH npo6AeMbi oxbiCKaHHB CBCAeHHH neoGxo- 
AHMO o6paxHXb HaHSoAbLuee BHHwaHHe Ha Bonpocbi, CBBsaiinbie c 
C03AaHHeM H pa3BHXHeM cneuHaAbHoro HH^iopMaAHOHHoro H3biKa 
(CAOBa — HHACKCbl, XpaMMaXHKa— BHyxpCHHHC AOrHMeCKHe CBH3H MC- 
>KAy HHACKCaMH), 0AH03HaHH0 OTpa>KaK)merO BCe HMetOUtHeCB H no- 
HBA5HOLU.HeCB CBfl3H MOKAy HOHBXHHMH, MXO XCCHO CBH3aHO C yHH- 
4)HKauHeH xepMHHOAorHH H KAaccH(|)HKaAHeH, a xaK>Ke Ha Bonpocbi 
nepcBOAa na axox A3biK coAep>KaHHH CBCAeHHH — HHAeKcauHio. ^3biK 
H ero pa3pa6oxKy jKCAaxeAbHee Bcero CACAaxb MeA<AyHapoAHbiMH. 
Hiviefl B BHAy, Hxo H3biK SyACX npeAHaanaMaxhCH XAaBHbiM o6pa30M 
AJIH MexaHH3HpOBaHHbIX nOHCKOB CBCAeHHH, Heo6xOAHMO SKCnepH- 
MCHXHpOBaXb C HHM HH MaUtHHC, odABAaKAUCH AOCXaXOMHOH PhO- 

Kocxbio noHCKOB H chocoShoh k SbicxpoMy H ACPKOMy nepexoAy na 
ApyrOH H3bIK HAH KOA- HpH 3X0M XaKafl MaUIHUa MOJKCX 6blXb H hc 
bhoahc coBepujcHHOH no CBOCH npoHSBOAHxcAbHOCXH, AHLUb 6bi ona 
6bIAa nepcnCKXHBHOH B SXOM OXHOUJCHHH B03M0>KH0 c hsmchchhcm 
KOHCX pyKAHH, HO 663 CHH>KeHHfl rH6KOCXH ROHCKOB. 

3. Ll,eAecoo6pa3HO BHCApaxb b SKcnAyaxauHio h paBBHBaxb hc- 
AopoPHC npocxcHLUHC ycxpoHCXBa, o6AerqaiomHe noHCKH aah qacx- 
HblX paBACAOB CBCACHHH C yJKC 60Aee HAH MCHCC CAOJKHBmHMCH 
HH^IOpMaUHOHHblM H3bIKOM. Oco6oe BHHMaHHC SACCb Heo6xOAHMO 
o6paxHXb Ha ycxpoftcxBa xnna ycoBepuicHCXBOBaHHOH copxnpoBaAb- 
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HOH MaiiiHHbi, pa6oxaK)LAHe c nepcJ)OKapxaMH, KaK Ha bhoahc noAXO- 
AHIUHC AAH SKCnepHMCHXHpOBaHHH C HHCjlOpMaUHOHHbIM H3bIKOM. 

4. BoACC CAO>KHbie H AOporOCXOHLUHC MamHHbl CACAyeX CXpOKXb 
TOAbKO AAH CnCUHaAbHblX HaCXHblX HHfJlOpMaUHOHHbIX SaABM C H3- 
BCCTHbllVI H3bIKOM. JJjlH IIIHpOKHX JKC paBACAOB CBCACHHH BnpCAb AO 
BblHCHCHHH, KHKHM 6yAeX HH(|)OpMaU,HOHHbIH H3bIK, HX CACAyeX BO 

H36e>KaHHe ahhjhhx pacxoAOB xoabko npocKxnpoBaxb h HCCACAOBaxb 

OXACAbHbie y3Abl H aACMCHXbl. 
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1. XpaneHHe h pacnpocrpaHCHHe cBCAeHHH 

2. OibicKaHHe CBeACHHH c noMoiUbio yKasaxe^ieH. riepeaH h BTopan npo6- 

JieMbI HH(|)OpMaUHOHHbIX nOHCKOB 

3. HeAocTaxKH yKaaaxeaefi ... 

4. TpexbH npo6jieMa — MexaHHsauHH HHcJiopMauHoiiHbix hohckob . , . 

5. HH(|)OpMaUHOHHbIH JI3UK. HHACKCHpOBaHHe 

I 6. KoAHpoBaHHe . . . . 

7. ycxpoHcxBa napaji.neAbHoro achcxbhh 

8. ripocxeHiiiHe ycxpoftcxBa noc.rieAOBaxe.ribHoro achcxbhh 

9. ycxpoHCXBa nocyieAOBaxeAbHoro achcxbhh c HenpepwBHbiM HOCHxeAew . 

10. BuBOAbi 


Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 




Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 




Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 




Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 



Or peAaKTOpa 

3jieKTp6HHbie moacjih THna HnT-4 h HHT-S b HacTOHmee epeMH oc- 
BOeKW B npOHSBOACTBe H HCnOJlbSyiOTCH B ^paKTH^eCKHX HayMHO-HCCJieAO- 
BarejibCKHX pa3pa6oTKax. 

KJiacc peuiaeMbix na MOAejiHX HnT-4 h HOT-S aa^an (c othoch- 
TejibHofi norpeiuHCKTbK), He npeBocxoAHineH BejiHHHHy 5 — 10%) orpaHHHH- 
BaerCH o6famHbIMH yCTOfiWHBblMH AHHaMHHeCKHMH CHCTeMaMH AO 6-ro — 10-ro 
nopHAKa, peuieHHe Koropbix HesHaMHxeAbHo HSMenHeiCH npH MaAbix BapHa- 
UHHX HX K03<j)HUHeHTOB H HaHaAbHbIX yCJlOBHH. ToPAa JKB, KOPAa C nOMOIUbK) 
MOAeAefi HnT-4 H HnT-5 npOHSBOAHTCH HCCACAOBaHHH HeyCTOHHHBblX AH- 
HaMHHecKHx cHCTeM, npH6opHoe pemeHHe b paAe cAynaea MOA<eT coAepjKaTfa 
3HaHHTeAbHyio norpeuiHOCTfa, o6ycAOBAHBaeMyio HaAHHHeM b cxewe moabah 
3 AeKTpoABH>KymeH cHAbi ApeH(|)a ycHAHTeABH, a xaKJKe HexoHHOcxbio 3aAa- 
HHH KOac})HUHeHXOB CHCXCMbl H HaHaAbHbIX yCAOBHH. 

C UCAblO CymeCXBCHHOPO paCIJQHpeHHH o6AaCXH npHMeHHMOCXH AHHefi- 
HblX SACKXpOHHblX MOACACH HenpepbIBHOPO AeHCTBHH B 1951 — 1952 PP. 
6biAa npoHseeABHa paspaOoxKa hoboh SAeKxpoHHoft MOAeAH xHna MHT-O, 
oOAaAaiomeH no cpasHeHHK) c MOAeAHMH xiina HnT-4 h HHT-S AyquiHMK 
xexHHHecKHMH xapaKxepHCXHKaMH, a hmchho: 

1. MoACAb MnT-9, nocxpoeHKaH no cxpyKxypHo-ceKUHOHHOMy npHH- 
UHny H coAepAcamaH anaHHxeAbHoe hhcao 6aokob onepauHOHHbix ycHAHxe- 
JieH, 6 aOKOB nOCXOHHHbIX KOacjDHUHeHXOB H 6 aOKOR nepeMeHHblX K03(|)HUHeH- 
XOB, n03BOAHeX COCXaBAHXb CAOJKHbie CXGMbl AAH MOAeAHpOBaHHH AHHaMH- 
necKHx CHCxeM BbicoKOPO nopHAKa (ao 16-po). 

2. B moacah MnT-9 6 aokh onepauHOHHbix ycHAHxeAeft hmciox secbMa 
MaAbiii Apenc}) 6AapoAapH npHMeneHHK) b hhx ycHAnxeACH nocxoHHHOPo xoxa 
xnna VliT-S co cxa6HAH3HpoBaHHbiM «HyAeM» (aah ycHAiixeACH xnna 
ynT-6 BeAHHHHa 3. A. c. Apefi^a, npHBeABHHaH ko BXOA'y. paBKa 40 — 50 

3a 10 MHH.), HXO 3HaHHXeAbHO CHHAtaeX nOPpeUlHOCTb OT 3. A. c. ApeH^ta 
npH HCCACAOBaHHH Ha MOACAH CHCXCM, HMCKDmHX HeyCXOHHHBOC pemCHHC. 

3. B MOAeAH MnT-9 nepcMCHHbie K03(t)Hu,HeHTbi BocnpoHasoAHTCR b 

BHAe CXynCHHaXblX KPHBUX C 60 AbtUeH XOHHOCXbK), HCM B npCAUieCXBVIomHX^ 

xHriax MOABACH HnT-4 h HnT-5, OAapoAapn bobmojkhocxh pasOHCHHH hx 
ppatJjHKOB no ocH BpcMeHH Ha HepaBHbie HHxepeaAU (no saAaHHoA npor- 
paMMc). 

4. KoHcxpyKXHBHoe nocxpoeHHc moacah MnT-9 nosBOAHcx skohomhhho 

H C MHHHMaAbHbIM HHCAOM 6aOKOB COCXaBAHXb HaCXHyiO CXCMy AHHaMH’ 
MCCKHX MOAeACfl B COOTBCTCXBHH C HCCACAyeMOH CHCTCMOH, npHHCM BCB OC* 
HOBHbie COCAHHeHHH 6aOKOB MOKAy C 060 H MOPyX npOH3BOAHXbCH Ha OAHOM 
ueHTpaAbHOM HaSopHOM noAe. 
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5. B MOflejiH MnT-9 npeaycMorpeHa MSMyrn" 

”-sriS='„ — S3;=r; 

MCHHTb MOACJlb MnT-9 AHH peiUeHHH K03d)HUHeHTaMH BbicoKoro no- 

ypaBHeHHfl c mh H ,p3,HeHHH c nocTO- 

KS^UHeH^. HeycToa-HBoe pem.HHe (noBOHCHTeBb- 

HUe fleftCTBHTCJlbHbie KopHH). 


rjiasa 1 

HA3HAHEHHE H OCHOBHblE TEXHHHECKHE XAPAKTEPHCTHKH 
CTPyKiyPHO-CEKUHOHHOR 3J1EKTPOHHOH JlMHEHHOKl 
MOAEJIH THRA MnT-9 

CxpyKTypHO-ceKUHOHHaa sjieKTpoHHaH jiHHeHHan Mo^ejib Tuna MnT-9 
HBjiaeTCH jia 6 opaTopHOH ycTanoBKOH h npeAwasHa^aeTca A-na HCCJieAosaHHfl 
AHHaMHKH CHcreM aBTOMaTHMecKoro peryjiMpoBaHHH, onHCbisaeMbix jinneK- 
HblMH AHfJiepeHUHaAbHblMH ypaBfieHHaMH BHAa 


li 




dXy 

~dt 


i=i 


i=1.2,3, 


(l.l) 


X, U Xi 


- HeHBBeCTHbie cjiyRKUHH BpeMCHH t , 


/j(^j — BosMymaiomHe BosAeficTBHH, 
d _ K03(J)HUHeHTbI HHTerpHpyCMOH CHCTeWbl. 

9x3 >Ke MOACJib B pHAe cjiynaeB npaMennexcH xaK>Ke b Kanecxae Maxe- 
MaxHnecKOH cnexHOH MauJHHbi (sAeKxpoHuxerpaxopa) AJia penicHHH cncxeM 
jiHHeiiHbix AHcJiepeHUHajibHbix ypaBncHHM BHAa (1.1) c nocxoHHHbiMH h ne- 
peMCHHblMH K034)MUHeHTaMH. OCHOBHbie xexHHMecKHe XapaKXepHCXHKH MO- 

ACJIH MnT-9 cACAyiomHe: „ 

1 . 06 bmHbiH nopflAOK peuiaewoH iia moacjih CHCxeMbi jiHHeHHbix AHcpe- 
peHUHaAbHbix ypaBHCHHM (l.i) — ABenaALiaTbiH (b oxAOAbHbix cjiynaax mo- 

}KeT 6biTb H Bbime). „ 

2. MnT-9 cocxoHX h 3 KOMnjieKca oxAejibHbix cckahh h ojiokob, h 3 ko- 
Topbix cocxaBAfleTca cxeMa moacjih a^h Hacrnoro cjiynaa b cooxBexcxBUH c 
HHxerpHpyeMOH CHCxeMOH (1.1). 

3 MoAejib npeAycMaxpHBaex BO3M0>KHocTb oAHOBpeMeHHoro BBOAa Ao 
48 nepeMeHHbix h 48 nocxosHHbix K03(t)HUHeHX0B cHcxeMbi (1.1). MHC.no 
nOCXOflHHbIX K 03 $HUHeHTOB MOJKCT 6blXb 3HaqHxeAbHO yBejiHHeHO npH noA- 
KJlIOqeHHH K AOnOJlHHXeJIbHblM BXOAaM 6 jIOKOB OnepaUHOHHblX yCHAHTCACH 
BHeillHHX COnpOXHBAeHHH o6paTHOH CBfl3H. 

Ko3(J)Hii,HeHXbi HHxerpHpycMOH cHCxeMbi a ij [t) ycxaHaBJiHBaioxcH na 
MOAeJlH B BHAe npOHBBCAeHHH AByX COMHOKHXeJieft, OAHHM H3 KOTOpbIX HB- 
AHeXCfl Macmxa6,HblH K03(t>HUHeHT /(„i, 06mHH AJin Bcex K03(t)HUHeHXOB 
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oflHoro ypaBHeHHH CHCxeMH (1.!) H 

COMHOKHTejieM HBJIHCTCH KOS^JHUHeHT (0 » 

HaBJiMBaioTCH sHaqaiuHe sthx B nneaejiax ot 

BejiHMHHbi MacmraCHbix Koa^auHeHTOB K„i ^ P * , qq, 

lOOOfloO.Ol H HMeiOT3HaaeHHa,KpaTHb!eflecflTH. 1000, ’ ’ ’ ’ g ^ 

rpa<})HKH nepeMeBHUx KoacJiHUHeHTOB b ““^sHaMtHHaMH b 

4,yHKUHH BpeweHH B BHAB KpHBHX C KyCOXHO-nOCTOBHHbmH 
TrepBaBax paBSHeHHB. Opa HaOope rpa$HKOB <x,jt0 Becb paeoaBH aho 

nasoH H3MeHeHHfl Koa(t)HUHeHTOB AeaHTCH nociMn- 

BOB ATu BHyrpH Koropbix aHaxeHHa K 03 (l)HBHeHTOB ociaioTCfl nocTona 

HbiMH. BejiHHHHU HHxepBaAOB A^i Moxyx 6HXb KaK paBHWMH, XaK 11 HepaB 

OpAHHaxbi KoacjiamieHxoB c»ij (t) HafiHpaioxcfl c xoxHOCXbio ± 0,5 /o 
BejiHBHHbi MacmxaOHOXo Koa^iHUHeHxa. BejiHMHHbi HHxepsaAOB i aaaa 
lOxca c xoMHocxbio AO 0,125 ceK. flaHxeAbHKX^ oiworo P** ' 

a"= 

rpa^iHiM. tomhocxh Hafiopa rpaiJiHKOB a ij it) b KawAufl nepe- 

MeHHblft K03*HUHeHX HB MOABAH BBOAHTCB AOBOARHXeAbHblfl HHAHBHAyaAb- 

HhiS MaciuxafiBbift MHowHxexb xaKHM oSpaaoM, ixofibi ObiAH cnpaoeA- 

jiHBbi pafieHCTBa 

a„(t) = a,j*(0A:a.j^^Mi. 

^iiW = <-ir(<)%; 

rje _ HMeex SHaMeHHH b npeAeaax ox 0 AO 1 lepea 0,1. Bob MaxcH- 
MaxbHoe aHaieHiie rpa^iHKa npH K«|j= ' 

meHHH MaciuTa6noro K034)HUK8HTa K a.. MOJKHO yeejiHHHTb BHaqeHHe 
H TCM caMbiM anpoKCHMHpoBaxb rpa(|)HK nepcMeHHoro K03(|)HUHeHTa 6ojib- 
UIHM HHCJTOM cxyneHefl no och opAHHar. n 

nOCTOHHHbie K 03 (})HUHeHTbI HB MOACJIH Ha6HpaiOTCH C TOHHOCTblO B 
3 3HaKa, a nepcMeHHbie — c TOHHOCTbio b abb snaKa (npH a a.. ® 

3naHe.HHH MaciiiTa6Horo K034)HUHeHTa /(«!• 

4. nepeMeHHbie cHCxeMbi (1.1) Xj (f) Bbipamaioxca b bhac MXHOBeH- 
Hbix SHaMeHHH Uiit) HanpHKeHHH nocTOHHHoro xoKa, npHMeM AHanaaon 
Hx HSMeneHHH aojkhx b npeACAax ± 100 0 . 

dXyit) 

Bee nepeMeHHbie x^{t) h hx npoH3BOAHbie — ^ Moryx HaOAio- 

AaxbCH no cxpejioMHbiM npnOopaM, HMetomnM nyAb no cepeAHHe h hoakak)- 
MaeMbiM K BbixoAaM cooxBexcxByJomux onepauHOHHbix ycHAHxejieH. ^jir 


dx> it) 

perHCXpaU,HH BejlHMHH X-^{t) H npHMeHHIOXCH BHCmHHe H3MepH- 

xeAbHbie npHOopbi (nanpHMep, uiAefttpoBbie ocnHAAorpa(l)bi), noAKAioMaeMbie 
K BbixoAaM 6 aokob onepauHOHHbix ycHAHxeAeft, BbiBCAeHHbiM na KACMMbi, 
pacnoAOHceHHbie na AHueBbix naneAHX cckumh COY. 

5. HaMaAbHbie ycAODHH AJin nepeMeHHbix Xj(c) saAaioxcH b Ana- 

naaoHe ± 100 js. 

6. ConpHJKeHHe moagah MFIT-Q c peaAbHWM peryAHXopoM npoHaso- 
AHXCfl c noMombK) XHnoBbix 6 aokob onepauHOHHbix ycHAHxeAefi, MaraaHHOB 
nOCXOHHHblX K03(l)HU.HeHXOB H 6 aOKOB nepeMeH,HblX KOa^JHUHeHXOB. 

7. ToMHoexb BOcnpoHaBeAeHHH cHCxeMbi (1.1) na moacah Mi 11-0 onpe- 

AeAHeXCH CAeAytOIAHMH OCHOBHblMH (|)aKXOpaMH: 

a) XOMHOCXbK) BbinOAHeHHH OXAeAbHbIX MaxeMaXHMCCKHX ^ 

noMombio Oaokob onepauHOHHbix ycHAHxeAeH, Koxopan paBHa ±0,2/o; 

6) XOMHOCXbK) yCXaHOBKH HB MOAGAH K03(l)HUHeHX0B HHXexpHpyeMOH 
CHCxeMbi, pasHOH ±0,4% anaMeHHH Macmxa6H6ro K034)HUHeHxa; 

b) ApeftiboM ycHAHxeAeM nocxoHHHoro xoxa, Koxopbift npH HHxerpHpo- 
BaHHH Ha moagah CHCxeMbi ypaBHeHHH (1.1) Hxpaex pOAb mbabix BoaMyiua- 
lOUJtHX CHA. 

B MOAeAH Apefit)} ycHAHxcAeH nocxoHHHoro xoKa, npHBeAeHHbiH k hx 
BXOA y He npcBbiiiiaeT BeAHMHHbi 40 aa 10 mhh.; 

r) XOMHOCXbK) aaAaHHH HaMBAbHblX ycAOBHH, KOxopan oObiMHO paBHa 
± 1% MaKCHMaAbHoro 3HaMeHHH uJKaAbi npHOopa yexanoBKH HaMaAbHbix 
ycAOBHH (aaBHCHx ox KAacca 3xoro npHOopa); 

a) xapaKxepoM (cxeneHbio ycxoHMHBOCXH) caMOH HHxerpHpyeMOH 

8. Bee ynpaBAeHHe MOAGAbio MFIT-Q cocpcAOTOMeno na naneAHX nyjib- 
xa ynpaBAeHHH h 6AOKax ynpaBAenHH ceKUHH onepauHOHHbix ycHAHxeAeH. 
Ha nyAbxe ynpaBAeHHH moacah nlpoHaBOAHxcH aaABHHe pexcHMa paooxbi 
Oaokob nepeMCHHbix K 03 (})HUHeHxoB, nycK h oexanoBKa paOoMero npouecca 

H BOaBpaX CXeMbI MOACAH B HCXOAHOe nOAOJKCHHe. 

Ha OAOKax ynpaBAeHHH ceKUHH 6 aokob onepauHOHHbix ycHAHXCAeH no- 
cxoHHHoro TOKa npoHaBOAHTCH: yexanoBKa nyAefi ycHAHxeAeft nocxoHHHoro 
xoKa, aaASHHe jHanaAbHux ycAOBHH nepeMeHHbiM KOHxpoAb bbixoah 

aa AonycxHMbie npcACAbi ± 100 0 BuxoAHbix HanpH}KeHHH 6 aokob onepauH- 
OHHbix ycHAHxeAeii h Ha6AK)ACHKe no cxpeAOMHbiM npH6opaM boahmuh 
XI it). 

9. 06mee nHxanue moacah MFIT-Q ocyiu^TBAnexcH ox cexH nepcMCH- 
Horo xoKa 220 0, 50 en h nocroHHHoro xoKa 260 . 

10. B coexaB MOACAH MHT-Q bxoaht CAeAytouiHe ocHOBHbie SAeMeHXbi; 

a) 4 ceKUHH onepauHOHHbix ycHAHxeAeft (c OAOKaMH ynpaBAeHHH); 

6) 48 6aokob onepauHOHHbix ycHAHxeAeft (16 HHxerpHpyioiUHX pAOKOB 
THna BOy-3 h 32 ycHAHxeAbHbix 6AOKa xnna BOy-4). B KajKAbiH 6 aok 
BO y BXOAHX OAHH ycHAHxeAb xHna ynT-6; 

b) 48 AOnOAHHXeAbHbIX KOAOAOK BXOAHblX conpoxHBACHHH OOpaXHOH 

CBH3H BOY; 

r) 4 ceKUHH 6 aokob nepeweHHbix KoacpHUHeHXOB; 

a) 48 ocHOBHbix 6 aokob nepeMCHHbix K03(l)HUHeHX0B XHna CB-5-0; 

e) 48 nporpaMMHbix 6 aokob nepeMCHHbix K03(t)HUHeHX0B XHna CB-S-H; 
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>k) 4 MarasHHa nocTOsiHHbix K 03 (})HUHeHT 0 B THna MA-l, 

3 ) nyjibT ynpaBJiCHHH moagjih; 

h) Ha6opHoe nojie moacjih;' rvr 0 ua ^Oza- 

k) cneuHajibHbift KBapucBbift reHepaxop THna CKr-2 na 
j, 4 elrioKa nHTaHHfl THna 3CB-1 c 4)eppope30HaHCHb mh CTa6HJiH3aTO 
pawn THna 3nA-58 n 2 6jioKa nHTaHHfl naKajia THna BllH-i, 
m) KOMnjieKT Ka6ejiefl h KOMMyTaunoHHbix myiHTOB, 
h). KOMnjieKT aanaoHbix nacrefi; 

H Ba.a.KM ochob„«x 6.okob 
^y^TuTyT^nB-l WB npOBepKH yCBBHTCBeft nOCTOBHHOrO TOKB 
"'"^e^'nyjiBT^nCB'TftjmnpoBepKH cmeBBUx 6 jiokob nepeMeHHUX kobcJjh- 
UBeBTOB^TBBa npOBCpKH 6JIOKOB BBTaHHa THna 3CB-I. 



rjiasa 2 


nPHHUHnbi nOCTPOEHHJI CXEMbI MOJIEJIH 

peuieHHH saAaHHOH cHCxeMbi ( 1 . 1 ) AHHefinafl ajieKTpoHHaa MOAejib 
AoaatHa HMexb caeAyiomHe SBCHba: 

a) 6 aOKH BBOAa nOCTOHHHblX H nepeMeHHblX KO34)HUHeHT0B, c noMombK) 
KOTopbix ocymecTBjiaeTCH ywHOJKCHHe nepeMCHHbix Ui{t) ,Ha K03c})HUHeHTbi 

6) CyMMHpyiOmHe SBeHbfl, npOH3BOAHUlHe CVMMHpOBaHHe BCJIHMHH 

b) MaciuTa6Hbie SBeHbH, onpeAeaaiomHe Mac£uTa6 K^ii K034)HUHeH fob 
K ajKAoro ypaBHeHHH nepBoro nopHAKa CHCxeMbi (1.1); 

r) HHTerpnpyiomHe SBeHbH, npoHSBOAHiUHe HHTerpnpoBaHHe cyMMbi 

j=l 

a) HHBepTHpyiomHe 3BeHbH, c noMoiufaio KOTopbix 3,HaK npH nepeMeH- 
HblX Uyt) Ha BbixoAe HHTerpnpyiomHx SBCHbeB HSMenfleTca na npoTHBo- 

nOJIOgHbm.^HH cyMMHpOBaHHH, yMHOJKeHHH Ha MaCIlITa6HblH K03(J)HUHeHT, 
HHTerpHpOBaHHH H HHBepTHpOBaiHHH B MOACaH MITT-Q OCymeCTBafllOTCH 6ao- 
KaMH onepauHOHHbix ycHAHTeaeft. 

§ 1 . nPHHU.Hn flEHCTBHJl BJIOKOB OnEPAUHOHHUX yCHAHTEJlEH 

JleHCTBHe 6aoKOB onepauHOHHbix ycnaHTeaeii MOAean MOT -9 ocHOBbi- 
BaeTCH Ha npHMeneHHH aaeKTpoHHoro ycHaHTeaa nocTOHHHoro 
mere eoabiuoH K03(j)HUHeHT ycnaenna b cxewe ray6oKHx oxpHuaTeabHbix 
XaTHMX CBH3CH. acHB. nOHCHHiOmaB npHHUHB pa6oTb, onepaiHOHHoro 
ycHanxeaH, npeACTasaena na 4)Hr. 2.1. 

Ha cxeMe y h y, - ycHaHTean nocTOHHHoro rona, Z,(p) h Z,(/ 7 )-HMne^ 
AaHUbi o6paTHOH cbhsh. VcHanTeab nocTOHHHoro Toxa y o6aaAaeT xopomen 
qaCTOTHOH xapaKTepHCTHKOH, HO HMeeT 3 HaMHTeabHbIH ApeH^), CBOHCTBeHHblH 
vcHaHieaHM notTOHUHoro xona c raabBanunecKOH CBHSbio Me>KAy nacKa- 
AaMH. Ero K034)HnHeHT ycHaeHHH k no anaxy OTpHuaxeaen. JXjih KOJ«neH- 
cauHH Apefictia nyaa cxeMbi ycHaHTcan y npeAHasHanaeTcn ycHaHxeab yi, 
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H 3BeHo 5iBJifleTCJi yCHjiHTejibHbiM (liJiH, TOMjiee, MacuiradHbiM). B qacTHoM 
cjiyqae, npH R\ = R2 oho, ne HSMeHHH bxoahoh BejiHHHHW no a6cojiioTHOMy 
anaHeHHio, mchhct ee 3HaK Ha npoTHBonoJio^tHbiH, t. e. cjiy»:HT HHBeprop- 
HblM SBCHOM. 


OpH 


Z,{p) = R H ZAp) = 


1 


_1_ 

pC 




n — »AVV\^AAi ig 

ir= 


-A/W^V\A- 


1^-" 1 


T. e. 3BeHO CTaHOBHTCH HHiePpH- 
pyiomHM C nOCTOHHHOK BpCMeHH, 
paBHofl T=RC. C noMOiUbK) cxeiwu 
BKJllOHeHHfl 06paTHbIX CBH3efl,npH- 
BeACHHOH Ha inr. 2.2, np0H3B0 - 
ahtch cyMMHposaHHe HecKO.nbKHx 
BeAHHHH. 

CxeMa 3Ta onHCbiBaercH cAeAyioiUHMH ypaaHeHHflMH: 

= ^o(P). 


' y 

L._'_ 

‘I’Hr. 2.2. 


"H 




..'J 


S 'iW = 

r' 




- e(p)+ U\ip) 


^ -E(p) + e(p) 



E(p) = -li[e(p) + e,(pn, 


( 2 . 6 ) 


OreyAa: 

^»[' + i(sfTr) 

B npeACAe npH 


1 + 


yZM 

j=i 




— Zf,{p) 2 j ■ 


(2.7) 


j-l 


/5 (/Ji 4-1 )->oo 




(2.8) 


i-1 
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Ecjih = to sbcho ay^er coBMemarb oAHoepeMenHo h d^ymam 

cyMMHpyiomero aBena h (|)yHKUHH HHxerpHpyiomero aBena. 
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Bee yKaaaHHbie onepaumi ocyrJiecTBJiaiorcji b MoyieJiii 6,/ioKaMii onepa- 
UHOHHbix ycHJinTejieM, Koropbie ACJiaTCJi iia ;iBa iHiia; BO.V-.'] h BOy-^. 
C noMoinbio ajioKOB onepauHOHiibix ycMjiirrejicii BOV-^J iipoMBBOAHrea hii 
T orpHpoBaHne bxoamoh BCJiHminu (cm. (l)nr. 2.3) c iiof tobiiiioh ijpeMeim 
7'= 1, G\B 0,01 ceK. C noMoiUhio 6ji()Kon onepanHomiMx ycH./nncjicH BOV-'I 
{^Hr. 2.4) npoHauoAHTca ycHJicnHc bxoamoh BejmwHHhi (H-JMenenHc Mao 
iura6a) c koscI^huhchtom ycHACiiHn, paBMBiM 0,01, 0,1, 1, 10, 100. 

JIah cyMMHpoBanHH necKOAbKHx BejiHHHH B 6,;i()Kax oficpaHHoiuibix yen 
AHTeACH oOOHX THMOB MpeAyCMOTpCH AOriOAIIHTCVIbUbiH l'.XOA (JIB), K KOTO- 
poMy noAKAK)MaK)TeH AonojiHHTeAbHbie BXOAHbie ccjiipotiibjichhh o5|)aiM(,ix 
CBjiaeH. Bcero na KajKAOM h3 6aokob mo>kho cy.MMHpoBaTb ao 12 Be.;in'iHfi. 

B KanecTBe ycHAHTeAH nocTOHHMoro Toxa b moacah MFl'I'-O npuMc- 
HBeTCH yCHAHTBAb THFia yflT-G, AAH KOTOpOfO npOHBBeACMHe K03(f)HHHL’MTOB 
ycHAeHHH k ({ i \ + 1)= 100.000.000. 

§ 2. nPMHUHn BBOAA K094>HmiEHTOB HCCJIHAVEMOH CMCTEMbI 

BaOKH BBOAa K034)HUHeMT0B HMCIOT CBOCH OCHOBHOH (jjyHKUHeH BOCnpr)- 
HaBeACHHe bo BpeMeHH rpa(j)HKOB KOactJHUHeHTOB KOTOpiAC OTAH'ia- 

AHCb 6bl OT rpa4)HKOB aaAaMHbIX K034)HHHeMTOB fijj (^) CHCrCMf.I (l.l) TOAbKO 
MaciuTaOoM, h yMHO>KeHHe hx aa cooTBeTCTByiouj,He BC./iH'iHHbi Xj . 

rioAyHeHHe nepeMeRHbix kovc^jhiuicmtob ^jj(^) b mcjacah ocyuiecT- 
BAACTCA C nOMOmblO CXCMbl MOTCHUHOMeTpa, HBOOpa/KCHHOH \Vd ({)Hr. 2,5. 




Bwxoiyioe HanpnjKeHHe Uy^ Me>KAy ABH>KKo.vr noTeHUHOMeipa h seMACH 
6yAeT paBHO a,j(^)£/j b tom CAy^ae, bcah abh>kok rioTeHUHOMerpa nepe- 
Meniaercfl raKHM o6pa30M, ato oTHoujeHHe conpoTHBACHHA Me>KAy abh>k><om 
PI HaAaAO.M noTeHUHOMerpa k noAHOMy conpoAKBAeHHio noTeHUHOMCTpa It 
B KaPKAbiH MOweHT BpeMCHH OyAex pasKo SHaqeHHio cooTBeTCTByioiucH op- 
APiHaxbi Ha rpac|)HKe nepcMeHHoro K034)HUHeHTa ((jDiir. 2.5): 


ii ) = 


r{t) 

R 


(2.9) 
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Pojifa noTeHUHOMexpa, jibidkok Koioporo nepewemaeTCH no 
nporpaMMC, b mo^cjih BbinojiHaer ycrpoHCTBO, npeiACTaBJicRHoe Ha (pur. 2.7. 



Our. 2 , 7 . 


C noMombKB maroBoro nepeRjiionarejiH (iHoa HCKare.Tn LllH-50/4) 
ocymecTBJineTCH CKanKooSpasHoe nepcMemeHiie ziBH>KKa noTeHUHOMeipa, 
npeAcraBjieHHoro na cpHr. 2.5, mto SKBHBajieHTHo pa36HeHHio rpacpHKa boc- 
ripoH3BOflHMoro nepewcHHoro KoscpHUHCHTa na BHrepBajibi A T\ no och npe- 

MCHH. 

PlntepBajibi A 7'i Moryx Sbixb KaK paB,HbiMH, ran h ne paBHbiMn. B nep- 
BOM cjiynae na odMoxKy MCKarejin Hi noflaiOTcn HMnyjibCbi naapnateHiin c 
HeKOTopoH nocTOBHHOH MacTOTOH H Ha HaSopnoM nojie a na- 

6HpaK)TCH TOjibKO SHaneHUH opAHHax KoacpHUHeHxa. Bo oxopoM cjiynae 


I 
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HMnyjibCbi HanpHKeHHH noaaioxcH Ha o6MoxKy HCKaxejia H\ no neKOXopoH 
nporpaMMC, Koxopan Bbipa6aTbiBaeTCH c noMombio HCKaxejiH H 2 . B stom 
cjiyqae, npoMC bcjihmhh opAHHax, Ha6HpaexcH n nporpaMMa nepeKJHOMCHHH 
meroK HCKaxejiH H\. ripHHUHn cocxaBjicHHH nporpaMMbi aaKJiionaexcn b cjic- 



Ohp. 2.S. 

AViomcM. Bee BpcMH paaBcpxKH KoacpimneHxa bo BpcMCHH, Koropoe mojkcx 
C biTb paBHbiM 200, 100, 50, 25 h 12,5 cck., Aejinxca na paBHbie HHxepnajibi 
BpcMCHH 7 o,h Ha Ka>KAOM xaKOM HHxepBa,ne na ooMOXKy HCKaxcjia aaAaexcH 
HCKOTopoe KO-ximecTBo HMnyjibcoBm, pasHoe 0 hjih 2" , rae n ==0,1, 2, 3, 4. 
MaKCHMaJlbHOe MHC.XO HMliyJlbCOB SaBHCHT OT BCJlHHHHbl To, 

OpH nacToxe paaBepxKH/a = na oc'jMoxKy HCKaxean H\ 

MOTKCT 6biTb noaano 0, 1, 2, 4, 8 nan 16 HMnyabcoB Har]pa>KeHH5i; npH 

— - — MOTKCX 6biTb noaaHO 0, 1, 2, 4 hjih 8 HMiiyjibcoB n x. a. Tokhm 
ceic. 

oOpasoM, xc yqacxKii rpaej^HKOB nepcMCHHbix ko3(Phuhchxob, r;ie hmcioi 
M ccxo Kpyxbie cppoHXbi, mo>kho anpoKCHMupoBaxb OoabiiiHM KoauMeexBoM 
cxyncHCH, a xaM, xac rpacpnK hmccx Maabiii HanaoH hcOgjibluhiM kojui- 
neexBOM cxyncHCH. 

SHancHHH opAHHax KpuBoii ajj (f) Ha6HpaioxcH c noMombio cxocckumoh- 
Horo AeAHXCAH HanpHTKCHHH U, Ha BXOA Koxoporo nOAKaiOnaiOXCH BCaHMHHU 
a: j . B xoM cayqae, ecan rpaepHKH koscPhuhchxob ajj (t) no anaKy nepe- 
MeHHb!, xo CXCMC 6aoKa nepcMCHHoro K034HmHeHxa npHAaexcH 6aoK noexo- 
HHHoro KOScpHUHCHxa, c noMOiAbK) KOXoporo cMcmaexcH ypoBCHb rpaipiiKa 
xaKHM o6pa30M, nxoObi oh exaji HeaHaKonepcMCHHbiM (cjiHr. 2.8). 

j3,AH yBCAHHeHHH XOHHOCXH BOCnpOHaBCACHUH Ma.XblX HO BCAHMUHC hf'3- 
(pnmieHXOB aij(0 » cxcmc Oaokh nepcMCHHoro KoacpnmieHxa hmccxch Mac- 
lUXaCHblH ASAHXeAb HanpHTKCHHH, C nOMOmbK) Koxoporo K03Cj)HUHeHX a|j {t) 
npcACxaBJiHexcH b bhac Asyx coMHOJKHxeAcfi: 

“ij = « 
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,;,e K, -«co.Ta 6 H.m MHo»HTe.., MorymHH npHHHMax. SHa.eHH. OT 0 

“ij 

no I Mepes 0 , 1 . ^,nnonM Rno.iflTCH aHajioPHMHO nepeweH- 

.e.HXe.a Hanpaa<e„™, no- 

M. nil. 

=aTrrV: r=xt J“c=e„aa^: 

Tg = 0,2 /'j, 

r^ = 0,2r,. 

Conpo™B.eHH« MeK« W„>KKaM„ (a, 6 ) « ^). 

6 yAyT paBHbi: 

/'a, 6= 2ri + 10-0,2ri " 

J rp-U)-0/2r, ^ 

2r., 4- 10 • 0 , 2 r 2 

n03T0«y, HeaaBHca«.o ot no.oKeHua aBH>KKOB a^6. o. e. na ne...BTeaB U. 
6 y;xeT Bcer.a noABBaTBCB HanpB>KeHHe a Ha AeAHxeAB 

'‘""”o'troM'!’'.“npB>Ke„He,„a Buxoae cxomb, ( 2 , 9 ) 6 yAex paBHO 
if.. = L^j0,l (ttl -1- 0,1 «2 + 0,01 rt;,), 

FAC rtn n, nepsaa, c no- 

B c^noMoUm-TpexBB BHaaamHe uH.tpB, bocxobh- 
Horo K 03 (l)HUHeHTa npH nepeMCHHOH Uy 


BJIOK-CXEMA MOilEJIH H EE OBLUEE KOHCTPYKTHBHOE 
OOOPMJIEHME 

MoAejib MnT-9 no npHHuiiny riocrpoeHnn MB.naeTCH crpyKTypno-ceK- 

UnOHHOH MOACAblO. Ona COCTOHT 113 p51Aa CeKUHH, B KOTOpblX 

BaHbi ocHOBHbif^ ee 6 .iiokh — 6 jiokh onepamioiiHbix ycHAiiTCjicH, 6 jiokh ncpc- 

MeHHblX K 03 (})nUHeHTOB H 6 j 10KH nOCTOflHHblX K03(j)imHeHTOB. CeKUH5I OBCpa- 

uHOHHbix ycLaxeaeft (COV) oficayjKHBaeT 12 6 jioi(ob oneparaoHHbix yci^ 
niiTeAeft •Ka>KAOMV h 3 KOTopbix npHAaercfl AonojiuHTejibHan KOJioAKa A^m 
BXOAHbix conpoTHBJieHHH oOpaTHbix cBBseii. Ajih saAaHHH HanajibHbix yoo- 
BHii BHsyajibHoro naSjiioAeHHH peuiennH saAanH no npnOopaM, KompoAH 
HVAH H KOHTpOAfl BblXOA.a 3a paOOMHH AHanaSOH^ BWTOAHblX HanpH>KeHHH 
BOy B ceKUHH npeAycMorpen 6 aok ynpaojieHHH 

CeKUHH nepeMCKHbix K03c|)imHeHTOB (CnK) o6cAy>KHBaeT 12 ocnosHbix 
6AOKOB nepeMeHHbix KoocJiHUHeUTOB CB-5-0 Ka>KAOMy h 3 KOTopbix npii- 
AaeTCH no oAHOMy nporpaMMHOMy ojioKy Cb-b-11. 

12 6aokob nOCTOHHHblX KOSCpHUHeHTOB oOteAHHAtOTCH B ceKUHio nOCTO- 
HHHbix K034)HUHeHT0B HAH, HHane, MaraBHH AeAHTeACH THna MM. 

Bcero b moacah MOT-O HMeexcn no ncTbipe ceKunn Ka>KAoro rnna. 
Kpome Toro b MOueAb bxoaat cAeAyiouine fxnoKH: 16 Oaokob onepauHO 
Hbix ycHAHTeACH THna BOy -3 32 fiAOKa onepaunoHHbix ycHAHTeAeii rnna 
BOy-4, 48 Oaokob CB-5-0, 2 H OAOxa CB-B-H, nvAbr ynpaBAeniin moa^ah 
( ny MnT- 9 ), KBapuesbiH reneparop CKr -2 h naOopHoe noAe HH. 
-oeAHHeHHH Oaokob Me>KAy coOoh b MOAeAii npeAycMarpuBaeTCH KOMn.neKT 
SaHHHxw'bHbix uiHypoB h" Ka 6 e«H, npnaeM Baokh h cckuhh Mexxay coooh 
M oryx coeiiiHflXbca b cooxBexcxBiiii c flayns ochobhhmh BapiiaHTaMH 
coeAHHeHHB. B nepBOM cxyaae ($hx, 3 . 3 ) 

H Oaokob moabah Me>KAy coOoft ocymecTBAHercH c noMOiubio H^opHoro 
noAH OH. Bo BTopoM cjiynae (c|)Hr. 3 . 4 ) HaOopnoe noAC oTcyTCTBveT, a bxo- 
Abi H BbixoAbi Oaokob .moacah KOMMyxiipyioTCH HenocpeACTBeniiu coeAiinn- 

TeAbHblMH IDHYpaMH. ^ 

KpoMe AByx ociiobhbix BapHaHToe coeAHHeHun oaokob Me^Kuy ^uuwn, 
B 03 M 0 >KHb! H ApyPlie. B qaCTHOCTH, MO>KHO H3 CCKlHiH MOAOAH oOpaSOBblBa ( b 
DHA MOAe-ieii aah peineHHH cHGxeM OoAee HiiaKoro nopnAKa. 

DHTaHHe 3AeKTpo,HHbix Oaokob moaoah npcnsBOAHTcn ot 4 sacktpohho- 
cTaOHAHanpoBaHHbix Oaokob DHTaniin THna 3CB-1 2 Oaokob HaKaAa THna 
BOH-l 11 cexH 127 0 nepeMeuKoro TOKa. Ha cjnir. 3.1 upeACTaBAen bha oa- 
HOH ceKUHH MOACAH MHT-Q CO CTopoHbi AHueBbix naueACH Oaokob, aah 
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KpoMe YKasaHHbix ochobhbix 6jiokob, b MFIT-G^xo^ 

AHT BcnoMorarejibHbie nyjibTbi (ajib npoBepKH h rp ^ 6jiokob 
ynT-6, 6JIOKOB nepeMeHHbix K 03 (J)HUHe,HT 0 B CB-5-0 h <-5-5 IJ h ^aokob 
nHTaHHH 3CB-1), peryAHpoeoqHbiH HHCTpyMeHT h aanacHbie naCTH. 

noApoSHoe onHcaHHe ochobkbix ceKunii h 6jiokob moacjih MnT-9 
AaeTCH B rjiaae 4 . 




Tjiaea 4 

bjiokh MOAEJIH 

§ 1. OHEPAUHOHHblE yCHJIHTEJlH THHA BOy-3 H BOy-4 

1, B;iok onepauHOHHoro ycHJiMxejifl BOV-S 

KaK vKasbiBajiocb paaee, 6jioK onepauHOHHoro ycHJinTejiH 
>KHT B MoaejiH MnT-9 jiJ\n BbinojiHenHH onepanHii HHxerpHpoBaHHH. UpHH- 
ZHa.”^KTp™ecKa, cxe«a BOy-3 aaHa Ha .^Hr, 4.1. Oo CBoeMy 
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4.1. 

ycTpoScTBy cxena 6mKa BKjHOHaex b ce6a ycHaHTejib nocTosiHHoro TOKa h 
T aSop conWHBaeHHfi oCpaTHbix CBaaefl. B KaBecTae "“"X 

Horo TOKa HcnojibsyeTCfl ycHJiHrejib c majibiM ftpen^oM rana ynT-6, oni. 
CaHUe KOTOporO npKBOAHTCfl HHHie. 
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Ha6op uene* o6parHb,x CBBseit coctoht H3 BxoflHb,x 

Tot npoH3BO«HTb HHxerpHpoBaHHe e n«— X R> 

0,01 ceK. B BOy-3 b Ka^ecTBe conpoxHBJieHHH Iti, 112 , «3 > 

n’peuHSHOHHbie npoBOJioMHbie co- 
npOTHBJieHHH, HWeiOIUHe homh- 
HaJI COOXBeXCTBeHHO 1 M20M, 

100 /co^ H 10 KOM, BbinojiHeHHbie 
c xoHHOcTbio 0,1%. ycxaHOBKa 
Ha OjioKe HeoOxoAHMoii nocxoaH- 
HOft BpeMeHH ocymecxBJiaexca 
nepeKJiioMaxcAeM /?, HMeiomHM 

qexbipe 4 )HKCHpoBaHHbix noJioKe- 
HHH. TpH nOJlO>KeHHfl COOXBeXCT- 

Byiox BHaqeHHK) =1,10 h 

100. B qexBepxoM nojio>KeHHH, 
o 6 o 3 HaqeHHOM Ha cxeiwe HB, 
cexKa bxoahoh jiaMnbi ycHJiHxe- 
JIA B pejKHMe HHXerpHpOBaHHH 
HenocpeACXBeHHO bhboahxch Ha 

KAeMMy Ka^. (Ha AHueBOH na- 
hbah OAOKa 3X3 KAeMMa HMeex 
xaKJKe rpaBHpoBKy ZI,B).B 3xom 
noAOJKeHHH nepeKAioqaxeAH b 

rHrrH<H“b3rxrBHeL„HeCOnpOXHB^^^^^^^^^^^^^^^^^ 

3BeHa oflHOxpBMe'HHo H wa cyMMupoBaHHa h^^bkhx ac^m^ 

npH HHxerpnpoBaHHH c riocroHHHOH BOy-3 coctoht h 3 2 conpoxHB- 

CxCMa 33AaHHH HaMaAbHb.X yCAOBHH B BOy 3 COCTOHT ^ 

ACHHii Ih H }U no 200 Ko/f H BbrneccH B 6 .noK ynpaBACHHH 

(noTenuHOMCTp saAanHH PeAc Py xnna 13C-40 iipoH3- 

ceKUHH onepaHHOHHb.x ycHnHTe.eH^B^^^ ^ 

xr, 

^oy-3 

xymOAepoM K. crwoom nojiKAioMennoe k cctkc ycHAHTCAH no- 



4,2. 
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7,cr“.r;r;.rEs;'.^ 

KoHCTpyKTHBHo ^jioK BOy-3 BbinojiHC aqoHKV ccKUMM ooepa- 

Horo npHCopa, KOTopbifl mo>kho BcraBHXb . KOnyxoM noKa- 

UHOHKUX .lacTH Qiaccii yKpenjieiiu ocHOBHbie 

13 C- 40 , npoBOJio'iHue upenHTCfl Ha KoaoflOMKax 

cneuwajibHbix AsyxKOHTaKTHbix kojioao max, a P 



c ohhhm jienecTKOM) h cneunajibHasi xpenoKHaa n.naia yciianTe.na 

ynT -6 Cam ycBJimejib BbinojineH oTACJibUbiM jierKociaeMHbiM 6 jiokom, ko 
^opL coeAi-HaeTCH c o6meft cxcmoh BOV’-S m.eKKepHb.M cocAHHenHex,. 

^ ConpoTHBjieHne aHOAHoft HarpysKii Bbixo/inoro /ina 

ceHO Ha Kapxac ceKUHH COy c uejibio yMeubiBCHHa uarpeBa SjiOKa. JXn^ 
S me uejiH B Komyxe 6jioKa CAejiaHbi BCHTHaauBOHHbie oTBepcTaa. Ha 
nlmeeSi h^.h Snoxa nacnojio>xeHbi nepexp-.K^aaTcab, cneuHa,nbHbie x.eM- 
Mbi HMeramne rpaBupoBx'y «bxoa», «BbixoA», «ZIB» (AonoaHHTejmHbiH bxoa). 
raeMTHHaH xjieMMa. c.ymamHe ajih coeAHHeHHH c /ipyraMu oaoxaMH mo; 
LfH rcooTBeicTBHH CO cTpyxxypHOH cxeMofi BaAaMH BHcmneH mMypoBOH 
SMYxauHeT xyM^^^^ BxlaeHHH h oxK..oae.,HH ynpaB^ia.omero pe.e, 
DVHxa^ AJi^B VAodcxBa ycxanoBXH 6jioxa b xapxac. ilJia oSosHaqeHHH 6.aoxa 
B cooxBexcxBHH c oSpsHa'ieHHHMH, npHHHXbiMii B cxpyxxypHOH cxeMe saAaHH, 
nn niiTieBOH naHCjiH cagji^h xapMaiuex. 

hT saAHeH cxeHxe xapxaca pacnoAomeH bbixoahoh 20-xoHxaxxHb.H 
ujxexxep. Bee AexajiH 6jiOKa samHmeHbi jierxoc'beMUbiM xomyxoM, xoxopbiH 
xpeniixcH X maccH oahhm iicBbinaAaiomHM bhhxom. 
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2 . Baok onepauHOHHoro ycHAHTCAii BOy -4 


» ROV 4 R MOAejiH MnT-9 BbinojiHHCx onepa- 

OnepauHOHHbiH ycH.nHxejib 50y 4 RHeuiHHX BXOAHbix 

=-5=::r:EH» 



rio cBoemv ycTpoiicTBy on npeACTaBjifler tbk 

"'"^iteop aKTHBHUx conpoTHBxeHHf, /?.-& To 'U 

noMoiHBK) nepeKaioHareM /7 cOTpoTHBJieHBH THna 

BC- 2 r™n=rrHOMHn»y: ,Ha cx^Me, c tobhoctbk, 

0 1 7o c noMoiubX) noAroHOHHbix xaxyujex. pvpmp UB cexxa 

' B noj.o»eHHH nepeKBK,BaTeaH, "i 

ErsirsSTr-af 




ycHJiHTCJia ynx-e c BanpaateHHawH + 350 350 e 

1.3 » aocToaHBoro toks, 6,3 a nepeMeHHoro TOKa (c „epeMeHHoro 

?™” foT HeaaaeMJieHBOro hctobhh- 
k^bIoau h b«xoau BOy-4 h u.na 
pcrvaHpoBKH Hya» ycHJiHTeaa. 

-KOHCTpyKTHBHO 6/.OK BOy-4 
04)0pMJieH aHa;iorn«4HO - 

nsa OjioKa SB^IHIOTCH «ieej< 

CCKUHH coy BSaHMOaaMeHJieMblMM. 

BneiuHHft BHA BOy-4, a 
cro CO CHHTOM KpbiiuKOH noKasaHbi 

Ha d)iir. 4.5 n 4.6. 

Ha ciajibHOM maccH ycraHOB- 
.nena Kpeneacnaa [uara A-na ycHJiH- 

TCJlfl ynT-6. ConpOTHBJieHHfl ^1-^0 
CMOKTHpoeaHU Ha cneuHa.nbHOvi re- 

THHaKCOBOi^ nAaie. Ha jiHueBOH na- 

He.nH pacnoJiO}KeH nepeKAi04aTe.nb/7, 

noJioJKeHHfl KOToporo OTMeMCHbi rpa- 

BHpOBKOM AB 0,01, 0,1, 1, 10, 100. 



<PMr. 4.5. 



aaiAHiucHbi .aerKOC'beMHbiM KO>KyxoM, KoropbiH KpenHTCH k loaccH oahhm 
HCB binaAaiomHM bhhtom. 
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§ 2. yCHAHTEJlb nOCTOJIHHOrO TOKA THHA ynT-6 
t. ripHHUHnHajibHaH cxeiwa npH6opa 

VcHJiHTejib THna yOT-G HBjifleTCH KOM6HHauHeH 

10==^i€ii'=.^ 

ncKajKeuMM. 



K ii- 


K tr^ 

llT 

r 

'1 

ycunume/ib two 
mofiHHOso mata 


^1 

^BuSp. 

ycatjumemc^ 
^ 4r fiogy/tnuueu 

f Kr-, 

T ^ 

Ae --| 

Hcupume/ib -B-' 
nepeMCHHoro 
mOKQ 


X 

Ao 2-1 


Ha cbHi'. 4.7 npeAciaBJieHa CKejiexHaa cxeMa ycHAHTCJia nnnnp?cH 

.5.7... nM.MHi.ore 

if=S=irr.=Fs:= 

Ha BXOAG yCHJlHTCJlH CJlCAyiOmeft SaBHCUMOCTblO. 




E = K,U-{- 


i-^e £ — BbixoAHoe HanpaKeHiie, 

..m.. ~ ■p—"— 

“n,7sS;="" 

H«e, a BTopoii BjieH npeacTaBJinei cofioH ''""P"*™” j, ynT-6 onpe- 

SfaeTcTBTopl "^rrBUpaa"eHP^.'B ucanx VMBHBB.eHHB 

71 6bu,„ B3BTB, 'oCTaTOBHO 6oaBmB«^^^T«^-o^n^pH 

c?eneliS^r4^^^ B stom cjiy^ae Bbipa>KeHHe 4.1 mo- 

mqt 6 biTb sanHCaiHO b c/ieAyiomeM biiac: 

RhinaaieHHe 4 2 noKasbiBaer, bto ycn.aeHne ycn.nHTe,nfl tuna ^nT-6 
onpeaejfaercfl oTHomeHHeM HMneaaHca oSpaTnoii cbh3u ko axonHowy iiMn - 
MHcf i, "o npaKTBBeCKH yxofla Ha„p>.>KB,»>a Ha BBlxoae yc.nHie.na nOHTH 

He cTa 6 inii 3 au,HH Hyjia, npHtvieHeHHaa b ycHjiHxeJie, tie lOJibKO 

yciLncHHfl Bcefl cxeMbi (Sea oGpaxHbix cuHseH) paneH. 

/2o(/\u)= A:(/(«) + 

CneiioBaxenbHO AJia CATHajioB nocxoBHHoro xoKa K034)HUHeHX ycHJie- 
„„H rS MpeaBHaaKHO Be.«HK, a Am crHaaoB, hmb.oihhx 3 HaaHTeabHB,e 
acTo™ KoiefpaH iii, oh hb hhkb, bom y ofibiaHoro vcHaHTeaB nocTOBHHon, 
r pXXaabHaH cxeya ycHJnlTeaB Tana ynT-6 npHEeaena Ha (1 )hi . 4.8. 

ycETeab HOCTOHHHOrO TOKa COCTOHT H3 Tpex HaCKBAOB ycHaeHHH- 
CVOM-I ero cooxBexcxBvex cxewe ycHjinxejiH xnna yiil-4. 

Conpa>KeHHe Mew.AV oxAe.bHb.MH KacKaAaMH yci.Hxe.a. ocymecx- 
B.'inexca %'xepM npHMeHCHua cxeMbi c AonoAKHxe.ibi-ibiM hcxomhhkom rmxa 

ne™^' KncKaA ycH.n.HTe.na c.o6paH na abohhom xp.ioAe 6H9C c 6o.nb; 
lUHM K03c})HUHeHX0M ycHAeHHH H opeACxaBAnex C06010 AHc|)epeHmiajibHbm 
cHnH^e.nSib.H KacKaA, b KOXopoM ABa BXOABbtx carnajia cMemHBatoxca ra- 
khm o6pa30M, MXO Ha BbixoAe nepBoro KacKaAa noAyAaexca cHrwaA, ahhchho 
CBaxaHHbifi c pasHocxbto o 6 oiix bxoahwx cHrna.noB. 

B uenax peryAiipoBKH ayAH HanpH>KeHHa na BbixoAe ycHAine.riH XHna 
vriT-G B^ iienii KaxoAa nepBoro KacKaAa npcAycMoxpeHO nepeMCHHoe con- 
noxHBAeHHe Rnep , Koxopoe BbIHeceHO H3 yCHAlIXCAH. BxopoH KacKaA ycHAH- 
xeAH co 6 paH na nenxoAe 6 :^ 8 , o 6 AaAaK)iAeM Sojibiahm Kos^tHUHeHxoM ycH- 
AeHHH. 


^ I g I ^ I 
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Tperafi KacKafl ycHjieHUH coSpan, na jiy'ieBOM lerpoAe 6030. Karojl 
jiaMHbi 6030 HMeer noTenunaji — 190 e, mto ireodxojiHMO AJia oOecneHeHHH 
HyAeeoro noteHunajia Ha aHOAC 3 toh Jiawnw npH oTcyrcTBUH nanpHHceHHH 
Ha BXOAC ycHAHTejifl. OonpoTHB.neHHe bhoahom iiarpysKH BbixoAHOH Aaivinbi 
BbmeccHO H3 ycHjiHxejiH. 

noAaB-^eHHH renepauHH, Koiopaa BosHHKaer b ycHJiiirejie npH 
BKAIOHeHHH oSpaXHblX CBHSeif, B HCM yCXaHOBACHbl /?C-(})HAbl pbl 

KoppcKXHpyiomHH ycHjiHxeAb nepeMenHoro xoKa cocxohx h 3 Aoyx hash- 
THHHbix KacKaAOB ycHJieHHH, coOpaiiHbix Ha ncHxoAax xnna 6)K8 c doAbujHM 
K03(j)imHeHX0M yCHJieHHH. 

MOAy-fiHUH'.i BxoAHoro HanpH>KeHHH ycHAHxejiB npHMeneH BH6pa- 
TOp, KOXOpblH npHBOAHXCB B ACHCXBHe OX HCXOHHHKa nepeMCHHOrO XOKa 

qacxoTbi h paOoxaex Ha yABoenHoft qacxoxe (1002i(), xax KaK oh 

He nojiflpH?OBaH, x. e. He nisieex nocxoHHHoro MarHHxa. 3xox npiinuHn pa- 
6oxbi BH^t^axopa cnHJKaex B03Mo>KHocxb yxoAa nanpflJKeHHH nocxoHHHoro 
TOKa Ha BbixoAe ycM.jiMxeAH, oOycjioBAeHHoro nowexaMH ox naBOAKH nanpa- 
>KeHHa B036yHiAeHHH BHOpaxopa. C-HHxpoHHoe BbinpaMJieHHe nanpajKeHHn 
Ha BbixoAe ycHJiHxejig nepeMCHHoro xoxa ocymecxBAaexcfl 3Xhm jkc BwOpa- 
xopoM. B ueAHX ycxpaHeHHH BoaOyxtAeHna b ycHAHxejie nepeMennoro xoKa 
npH KOHCxpyupoBaHHH BHOpaxopa obijiH npeAnpHHHXbi Mepu no BaanMHOMy 
SKpaHHpOBaHHK) KOHXaKXOB. 

KpoMe xoro, b xex >Ke ueAHX ynopHbie KOHxaKXbi BHOpaxopa peryAH- 
pyioxcfl xaKHM oOpasoM, qxo npn nepe^exe cpeAHero KOHxaxxa ohh aaMbi- 
KaKjxcfl Apyr c ApyroM, BCAeAcxBHe nero hx uenb BcexAa oKaabiBaexca aaaeM- 
AeHHOfi. 

2. KoHCTpyKTHBHOe o4)OpMAeHHe yCHAHXejIfl 

BueniHUH BHA ycHAHxcAH yOT-6 noKaaan na cJ)oxo (})Hr. 4.10. Bha Ha 
yCHAHXeAb CO CHHTblM K0A<yX0M npHEeABH Ha (})Hr.'4.9. KaK BHAHO H3 npH- 



<PHr. 4.9. 

BeAeHHbix (| 30 X 0 CHHMK 0 B, Bce SAeMeHXbi ycHAHxeAH yicpenjiCHbi Ha >KecxKOM 
cxaAfaHOM uiaccH. MoHxajK npHSopa >KecxKHH. Bce conpoxHBAeHHH (xHna 

32 



q>nr. 4.11. 

jlAii coeAHHeHHH c BHeuiHeft cxeMofi h hcxohhhkom nHxaHHH b nepeA- 
Heft qacxH maccH ycHAHxeAfl pacnoAontena qexbipHaAU.axHKOHxaKTHafl mxeK- 
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KeoHan BHJiKa BnemHHft b^ji BH6paTopa, KOTopufl 6biJi pa3pa6oTaH jinfi 
flamoro rana ycHjiHxejiH, h bha hh BH6paTop co chhtum Ko>KyxoM npHBe- 

“"“cp^ZT toHrtKT- BH6pa™pa HarorPeaea as 6epHaaHeBoii fipoHBB. 
H >Kec?KryKpenjieH oahhm kohuom b croiiKe Ha CBo6oiiHOM KOHue 
njiacTHHKH^yKpenjien BKopb h3 MHrKOH crajiH. flKopb npHBo;iHTCH b ko- 
jie6aTejibHoe ABH>KeHHe KaxyiuKofl B036y}KjieHH5i , Koropaa DHTaerca or 

"^"'npB"™ae6'aL7c“\»“aKT BK6paTopa, hb KOTopoM yapen- 
aeH KOHTaKT, nonepeMeHHO npHKHMaexca to k npaaoMy , xo k ae- 



fl>Hr. 4.12. 


BOMV KOHxaKxy, HenoABHJKHO yKpenaeHHbiM aa cxoHKe . 06 a VKasan- 

HblX KOHXaKia, paBHO KaK H KOHXaKX Ha nOABHJKHOM KOHXaKXe, HSrOXOBaeHbl 
H 3 cneuHaabHbix cnaaBOB. 

BHopaxop cHa 6 a<eH BOCbMHiiixbipbKOBbiM uoKoaeM h ycxaHaBJiHBaexcH 
Ha luaccH vcHaHTeaa c noMombio naneabKH aaa paflHoaaMn; ra6apHTHbie 
pasMepbi 'ycHaHxeaa XHna Vni-G (c ycxaHosaeHHbiM BHdpaxopoM) 
184X 78 X 131 

B ueaax yaodcxea MOHxaao h o 6 ecneHeHMa aerKoc-beMHOCXn Ka>KabiH 
BbinycKaeMbiH ycHaHxeab CHa 6 >KeH KpenoKHofi naaxoH c npywHHHbiM aano- 
POM., Ha KoxopoH ycxaHoeaeHO qexbipHaauaxHKOHxaKXHoe mxeKKepHoe rHea- 
ao. BneiuHHH bha KpenejKHoft naaxbi noKaaaH Ha $Hr. 4 . 12 . 

§ 3. AOnOJlHHTEJlbHAJl KOJIOAKA BOV 

71 ,onoAHHxeAbHaa KoaoAKa BOY npHMBHaexca b moagah b xex cayqaax, 
Koraa KaKOH-AH 6 o 6 aok onepauHOHHopo ycHAHxeaa AOAJKeH npoHaeoAHXb 
cyMMHpoBaHHe HecKOAbKHx BejiHHHH. B AonojiHHxeAbHOH KOJioAKe HaxoAaxca 
BXOAHbie conpoxHBAeHHH oSpaxHOH CBHSH cyMMupyiomero 3 BeHa. 

OaeKxpH^ecKaa cxewa AonoAHHxeabHOH kojioakh BOY npHBeaeHa Ha 
4 )Hr. 4 . 13 . BxoAHbie conpoxHBAeHHa, o 6 o 3 HaqeHHbie Ha cxeMC Ri—Ru h co- 

34 


CTOBiBHe H3 conpoTHBBeHHS THna BC-2 Br H flofiaBO-Hoft KaryuiKH, nonro- 
HHK)XCH K HOMHHaay C XOHHOCXbK) ±0,1 /u. 



<l>Hr. 4 13. 

BHeiHHKS BHA AOHOAHHXeAbHOH KOJIOAKH HOKaaaH Ha cJiHr. 4 . 14 . KoAOAKa 
paccHHxaHa Ha 12 conpoxHBAeHHii, Ka>KAoe 113 Koxopwx noMemaercH b aerKO- 



c-bCMHOH Kopo6oqKe, Ha Koxopofl rpaBHpoBKOH yKaabiBaexcH HOMHHa.nbHaH 
BBAHAHHa COnpOXHBABHHH. C MOHXaJKOM KOAOAKH COnpOXHBABHHe COBAH' 
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nepewefi naHejiH kqjiowh HaxoAHiCfl cneuHaabHafl 

nvin RhiBonHTCH BbixoflHafl uenb COnpOTHBJieHHM Ri—{ll2 KOJlOflKH. L.oe/1, 

Sne KaeMMU koaoakh HB co bxoaom MB OAHoro “ 

VCHJIHTeJieH npOHSBOfltITCH C nOMOmbK) IBHypOBOH KOMMyiaUHH. 

^ Ha saiiHefi creHKe kojidakh pacnojiO}KeHa ABeHafluaxHKOHTaKTHafl mieK- 
KepH^H B^rSpes Koxcpyio 12 AonojiHHxe.bHbix bxoahhx uenen coe;iH- 
u7Zl cTe’MMaL ceKUH^ COY. Bee ko.o;ikh Bb.no.HHioxcH BsaHMOsa- 
MeHHeMbiMH H Moryx BCxaejijixbCH b JiioSyio fl’ieHKy ceKunH COY. 



Ha 6 op conpoxHBJieHHii b KOJioflKe no noMHHajiy h no KOjinqecxBy npo- 
113 BOAHXCH B cooxBexcxBHH c peiuaeMofi sajiancH. 

§ 4. CEKULH5? OflEPAUHOHHblX VCH JIHTEJIEFI COV 

CeKunn onepannoHHbix ycHJiHxejieii COY o 6 ^eAHHfl^ 12 
paunoHHbix ycHJiHxejieft, 12 AonojiHHxejibHwx kojioaok BOY n Gaok ynpaa 

"^^^^npHnuHnnajibHan aAeKxpnqecKan cxeMa COY npeAcxaB.neHa na 
CxeMa BKAfOMaex b ce 6 n 12 KOHxaKXHbix rnesA ZZ/o.-ZZ/oi 2 AJIH conpnjKeHHB 
c 6 A 0 KaMH BOY -3 hjih BOY- 4 , ABenaAUaxb KonxaKxnbix rnesA U.i..i-W^v 2 
aah conpH>KeHHA c AonoAHHxeAbHbiMH KOAOAKaMH BOY H anoAHbie conpo- 
Z.eZi R.^-R .2 BbixoAHoro KacKaAa YHI-G. KpoMe Toro. ceKunn 
COY HMeex 48 AoaoAHHxeAbHbix bxoaob, no 12 bxoaob na Ka>KAbn. 
ropnsoHxaAbHbiH pHA BHeeK BOY, KAeMMbi Koxopbix Ay 6 AHpyioxcH c;ieBa n 
enpaea na AHueBofl naneAH peKunn. Ha cxeMe AonojmnxeAbHbie BxoAbi o6o3- 

HaSera, "epea Oy-/-2-5, Oy-4-5-5, Oy-7-8.9, 

UHH BbineCeHbl H AyOAnpOBaHW KJieMMbi BbiXOAOB r- 

saAaMH BHemneH mnypoBOH KOMMyxauneH. 

HnxaHHe ycHAHxeAefi YHT-G n BOY noAaexcn nepea H^KOHxaKXHbin 
ipxeKKep lU 6n. nnxaHHe 26 « na ynpaBAmomne pe^e Py b BOJy', a xaK>Ke 
nnxaHHe BH 6 paxopoB b YHI-G noAaexca qepea 6 -KOHxaKXHbiH mxeKKep 

BbixoA H Bce BXOAbi Ka>KAoro onepauHOHHoro ycHAHxeAH nepea mxeK- 
Kepbl ZZ/,«„— COeAHHHIOTCn BHeUJHHMH Ka 6 eAaMH C Ha 6 opHHM nOACM 
moabah Bce 3 XH mxeKKepbi, a xaxjKe aHOAHbie conpoxHBAennfl i?»i n,ii2 
pacnoAOJKeHbi Ha aaAHefl cxeHKe xapKaca. B abbom eepxHKaAbHOM pnAy b 
K aqecTBe aHOAHbix.conpoxHBABHHH Rai, Rat, /?a-, Raid HcnoAbsyKDTCH conpo- 
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§ 5. DJIOK ynPABJlEHHJI COV 


Bjiok ynpaejiQHHH COy(ByCOy) cjiy>KHT w KOHTpojia h ynpaBJiejJHH 
padoTOH 6 jiokob onepauHOHHbix ycHJiHTejieft, a raKJKe ajih BHsyajibHoro 
HaSjiioAeHHH BbixoAHbix Hanpfl>KeHHH BOy. 

Ha 4)Hr. 4.19 npHseAena nojiHaa npHHUHnHajibnafl sjieKTpHqecKaH 
cxeiwa ByCOy. CxeMa 6jioKa coctoht h 3 cjieAyiomHx ochobhux ysjioB: 

1) cxeMbi KOHTpojiH H noACTpOHKH HyABH onepauHOHHbix yCHJlMTejieH 

ynT-6. 

< 2) cxeMbi saAaHHH HaqaAbHbix ycjiOBHH b BOy-3, 

3) cxeMbi aamHTbi h cHrnajiHsaAHH, 

£ 4) HSMepHxejibHbix rfpH6opoB, cjiyxcamHx ajih BHsyaAbHoro Ha6AK)Ae- 

I HHfl BeAHiIHH X ilf). 

1. CxeMa KOHxpojin h noAcipoHKH Hyaefl ycHAHTejieii 
nocTOflHHoro xoKa VriT-G 

j B 6jiOKe ynpaBAeHHH COy npoHseoAHTCH KOHxpoAb Hyjiefi Bcex 12 ycH- 

jiHxejieft BOy h noACxpoHKa c noMombio noTeHUHOMexpoB /^hi— ^h 12 xHna 

Cn-I-1500 OAt. 

f. KoHxpojib Hyjiefl ycHjiHxejieft npoHSBOAHxca npH nojio>KeHHH nepeKjiio- 

MaxejiH /7i (KJllo^ xHoa HI) b nosHUHH «npoB. Hyjifl». flpn axoM BbixoAbi 
f Bcex ycHJiHxejieft nepexjiio'iaxejieM 112 nocjieAoaaxeAbHO noAKJiioqaioxcH k 

■j. npH6opy Vs (kabcc 1), HMeiomeMy xpH npeAejia HBMepeHHa: 100 e, 2,5 0 h 

I 0,1 e. OepeKjiioMeHHe Ha paajiHHHbie npeACAbi HSMepeHHH hpohbboahxch 

is KJHOMOM fls. TyMSjiep K 2 BbiKjiioqaex npHdop. 



2. CxeMa saAaHHM HaMajibHbix yc;ioBHH 

CxeMa saAaHHH HanajibHbix yc.noBHH HMeex mecxb coocHbix noxenuHO- 
MexpoB /^Hvi —R Hyvi • HarrpHKeHHe niixaHHH + 350 e h — 190 8 ox Sjiona 
HHxaHHH 3 CB -1 noAaexcB co mxeKKepa Ills qepes AoSaBOHHbie conpoxHBjie- 
HHH r, — Tu H — r\ 2 , HOMHHajlbl KOXOpbIX BbiSpaHbl XaKHM oSpaSOM, MXO- 
6bi coocHbiMH noxeHUHOMexpaMH MOJKHO 6bijio saAaxb HawajibHbie ycjioBHSi 
B npeAejiax ± 100 8. 

i],BH>KKH COOCHblX nOXeHUHOMexpOB COeAHHCHbl C meCXbK) KJieMMaMH, 
oGoBHaqeHHbiMH Ha cxeMe KaI h KaVI. Phaom c sxhmh KJieMMaMU pacno- 
jiojKeHbi 12 KJieMM KaI — KaI2 («,HaqajibH. ycji.»), coeAHHeHHbie c bxoa- 
HbiMH penHMH saAaHHB HanajibHbix ycjioBHH BOy. SaAaHHe HaMajibHwx 
ycjiOBHH Ha cooxBexcxByiouj,HH 6 jiok Oy hpohsboahxch BHeuiHeH maypoBOH 
KOMMyxauHefi MexcAy oeMMaMH KaI—KaVI h KaI — Ka12. 

C noMouibK) xex jxe coocHbix noxenuHOMexpoB mojkho saAaBaxb h 
nOCXOHHHbie BOBMyLUeHHH, COeAHHHH KJieMMbI KaI — KaVI C KACMMaMH «BXO- 
Abi onepauHOHHbix ycHjiHxejieH», pacnono>KeHHbiMH ua Kapxace COy. 

KoHxpojib saAaHHH naqajibHbix ycjiOBHH h nocxouHHbix BosMymeHHH 
ocymecxBjiaexcfl c noMOuibio xoro x<e npnOopa Va, hxo h KOHxpojib Hyjieil 
ycHAHxejiCH, B nojioxteHHH KJiioqa /7i «HaH. ycji.». BbixoAW BOy k npH- 
6opy Vg noAKAioHaioxcH h npH saAaHHH HauajibHbix ycjioBHH c noMouibio 
nepeKJHOHaxejiH 772. Snax HanaAbHbix ycjioBHH HSMeuflexcH xyMdjiepaMH 

Ks — Ks. 
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Rjih sanaHHH nanaJibHUX ycjiOBHH c ToqHocTbio Bbime 1% k buxoahm 
oneDSiHOHHHf Ha KOTopbix 3aAaK)TCH Haqa;ibHb.e ycjioBHH. 

HeoLoAHMO nOAKAKWHTb BHeUIHHH npeUH3HOHHbIH H 3 MepHTeAbHbIH npH JOp. 

3. Cxewa aaiUHTU h cHrHaaHsauHH 

CxeMa aaiuHTb. h cHPHaAHsauHH BKAioHaer b ce6fl 12 

TejieH Poi— P«i2 c AoCaeoqHbiMH conpoiHBJieHHHMH 

Tx Ha LxoAbi BOy. P^e-orpaHHHHTe.b cpa^arbiBaeT b tom CAyHae^ec.H 
BHxoAHoe Hanpi.)KeHHe ycHMte™ npeabiuiaeT ± ® ± 5 Opa 
BK/iioHaeT ueob cHrHaAbHoro pejie Pci 2 - 2P BKJnoqaioT 

mh JP.-1P,,2 caM06A0KHpyK)TCH, a KOHxaKTaMH 2 Pc.-^Pc .2 BK^wqapoT 

Kpac„y« carnalabHyio ^.aMnoHKy h 

HopMaJibHO aaMKHyxbiH KOHraKT KOToporo 1 Pc paapwBaeT 

lUHx pejie b 6jioKax BOy-3. Pa6oqHH npouecc npH 3tom aBTOMaiHuec 

npeKpamaeTCH. 

4. HsMepMxejibHbie npHSopu, 

cjiyiKatuHe mu BHsyajibHoro naSjiiOAeHHfl bcahmhh xpt) 

Bjiok vnpaBJienHH nosBOJiHer BHsyajibHO Ha6jiK)AaTb sa HSMeHCHHCM 
.,anp^rHarr 3 auo,aaxc^a 3 y.™p„^^^ 

Srrr-TS ABa np’eleaa HBMepeHBH x 10a a ± lOOa c Hy^eM 
ndcpeaHHC nepeKaloaeHHe npeaeaOB aaMepeHi.ft npOH3BOflHT€a TyMo.nepaMil 

^'^RxoHHbie KneMMhi npH6opoB coeAHHCHbi c KJieMMaMH KaV,-KaVu pac- 

:::ssS-=:=r=— ^ 

rov H KOenHTCH K HBMy 4 BHHXaMH CO CTOpOHbl JIHUCBOH naHCJlH^ 

" 'RHeiuHHH BHA By coy CO CTopoHbi jiHUCBOH naHCJiH Aan Ha cj)Hr. 4.20, 

BneiuHHH BHA H g 5;^OKa Ha cneuHaJibHOH 

;riEErs3SBsrn;™BS' „"p^’:HraSTx^»e^.;;.ra 

pejlC, CoKiidcnu vy ^,,..,rnrrunonnHm ronnOXHBJICHHH ri— r,; THna 

BTOPOH reTHHaKCOBUn .u.a*^ - F F '9 _ 00 

BC \2kom h conpoTHBAeHHH r,-r ,2 BC 2 er, rnmnn 

^ llpranii Ha iHueBofi naHe.!iH pasMemcHbi c,iieAyiomHM o6pd30M. Cnpaoa 

Lh ocymecTBAeHHH lUHypoBOH KOMMyxauHH npH 3aAaHHH Haqa,nbHbi y 
JIOBHH HJIH nOCXOHHHblX BOSMyiUeHHH. 
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B ceoeflHHe vcTaHOBJiCHbi 12 noTeHUHOMexpoB noflcipoHiai HyjiB ycH- 
jiHTe^ieii, Hafl KawuM noTCHUHOMetpoM - Kpacnan rarnaabHafl aaMncwKa, 




4.20. 


VKasuBaiomafl buxoa 3a AonycxHMbie pa6oMHe npeACAW BbixoAHoro Hanpa- 
jKeHHa cooTBercTByiomero onepauHOHHoro ycHAHTejia. Cjiesa, BBepxy, ycra- 



cpHr. 4.21. 


HOBACH npH6op Vr. KOHXpOAfl HyAH H BBAaUHA HaqaAbHbIX yCAOBHH; CAeea 
ox Hero — xyM6Aep BblKAioqeHHH npHSopa h xeAC^oHHbiH kak )4 /Ja, nepe- 
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KAioqaiomHH npH6op Ha pasHbie npeACAbi HSMepcHjiH. Cnpaea ox npH6opa 
pacnoAOKeH nepcKAFoqaxeAb //z, noACoeAHHSiiomHH k npHdopy oahh h 3 
12 BblXOAOB oy H KAKDH Ha ABB HOAOACeHHH — «npOB. HyAH» H «Haq. yCA.», 
o6o3HaqeHHbiH Ha npHHUHnHaAbHoft cxeMe fix. ,, ,, ^ 

. CAesa, BHHsy, pacnoAOA<eHbi qexbipe yipH6opa V\—V* c lyMOAepaMH 
nepeKAionawmAMH npHSopbi co uiKaAbi 10 e na uiKaAy 100 e. v.>npa- 
Ba, BHHsy, pacnoAOJKOHa rpynna kacmm c rpaBHpoBKOH «H3Mep. Hanp.» aah 
noAKAioqeHHM npH6opoB. k xeM hah hhum ycHAHxeAHM. 

TyMOAep K\ BKAioqeHHH 26 e na ynpasAHiomHe peAe BOy-3 h AaMnoqKa 
KOHxpoAfl paOoxbi noMemcHbi b acbom BepxHeM yrAy. 

Ha saAHeii cxenne 6AOKa pacnoAOJKeHbi 2 qexbipHaAuaxHKOHxaKXHbix 
mxeKKepa ZZ/, h Z //2 h 1 AeaAUaxHKOHxaKXHbiH mxeKKep Ulz aah coeAHHeHHH 
co CXeMOH CeKUHH coy. 


§ 6. CMEHHblE BJIOKH HEPEMEHHblX K034>HIJ.HEHT0B CB-5-0 H CB-5-n 

CMeHHbie 6 aokh nepeivieHHbix K034)HUHeHX0B CB-5-0 h CB-S-H CAywax 
B MOAGAH AAfl BocnpoHSBCAeHHH rpa4)HKOB nepeMeHHbix K034)HUHeHX0 B 
B bhag cxyneHqaxbix KpHBbix h yMHOA<eHHH hx na BeAHHHHy 
OcHOBHbIM 6 aOKOM nepeMCHHOrO K03{|)HUHeHTa HBAHexcH 6 aok CB-5- , 
c noMombK) Koxoporo ocymecxBAflercH Ha6op opAHHax 
ero MacmraOa /T;,. h pasBepxKa Koa^HuneHxa bo BpeMeHH. PasBepxxa kos- 

AHUHeHxa MOJKex 6bixb Kax pasHOMepHOH, xax h 

AHHHHbi HHxepBaAOB pasgHeHHH Moryx 6bIXb KaK paBHblMH, XaK H SaAaHHblMH 
nronpeAeACHHOH nporpaMMe. SaAaHHe pe>KHMa 
B 6AOKe CB-5-0 npoHSBOAHXcfl c noMombio nepexAioqaxeAH ilF 
jiHUeBofl nanejiH ceKPHH COK h nporpaMMHoro SjiOKa nepeMCHHoro K03(i)H- 

‘“’"'ocHOBHbiMH 3;.eMeHTaMH 6™Ka CB-5-0 (*Hr. ♦•22) 

cxoceKUHOHHbiH AGAHxeAb HanpH>KeHH5i u, MacmxaOHbiH AGAHXeAb HanpHJK 
XcocrmHil H3 conpoTHB/eHHfl HepeoioaaTeaa /7. a maroBHH 

Ui-e c.y>KaTpe.e (tana 

MPm Pn2 PsAC Pb npeAHasHaqaexcH aah nepexAioqeHHH cxewu 

eloKa CB-5-0 B pe)KHM BbmoAa mexoK HCKaxeAH b hcxoahoc noAd>KeHHe 
H^HyAeByio AaMOAb. 06 hcxoahom noAOKeHHH cxeMbi cBHAexeAbCTByex 

Torp^m^OCTH, 06 yC. 0 B^eHH 0 « KOHe™oCTbH, buxo«- 
Hoil SyTa^ B «eMe dZa Me>KM 100-M bbiboaom Hanpa^ 

««« 77 ^BblXfvnOM CXeMbI (il-H BbIBOA UIXeKKepHOH KOAOAKH) BKAIOqeHO 

Tapes “rSo^KepHO* — JM, Ka o6«OTKy sBeKTpoMarHn 

la aZTe™ nocnnaKjT HMnyjibCbi HanpaiKeHHB 266 nocTOflHHoro tokb 
ZodS Zyr noAaBaTbO. jih6o b cooTBeiCTaaa _c aaaaHHOH Ha 6aoKe 
CB-5-lil nporpaMMpii, hh6o c nocTOHHHoft hbctotoh, ycTaBaBaaaaeMOH aa 
nyAbxe ynpaBAeaHH. 
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Ha6op sHaneHHH KO3(J)HUHeHT0B a,j(^) hpohsboahtch na HaoopHOM no- 

jie, HMCiomeM 101 buboa AejiHtejia nanpHKeHHH TZ « no"^H 

jiawejieH HCKarejisi H. OpH stom rpa^JHK nepeMeHHoro Koacp u, 



<^H^. 4.23. 


BoeMeHH paaSHDaercfl Ha 100 HHrepBaJioB, a aHaaeaHH ero opOTHat Ha6H- 
pararac TOiHOCThK. ±0,5% aHaaeHHH MacmTaOHoro Koa^HWeBTa 



<t>Hr. 4.24 

Macurra6Hb.a Koa(t.HraeHT MO«eT npuHHMaTb aHaaeHHH a AHanaaoHe 

OT 0 AO 1 ’lepea 0,1. 



Kohctdykthbho 6jiok CB-5-0 ocjjopMJieH b bhab oTAejibHoro npH6opa- 
BHemHHrBTero npeAcraBACH Ha 4)Hr. 4.23. Bha 6AOKa ca chhtb.m KC»Ky- 
xoM AaH Ha- d)Hr. 4.24 h 4.25. Bee SAeMeHTbi 6AOKa cMOHTHpoBaHbi Ha ciaAb- 
HOM maccM, Ha AHueBoft naHe.nH KOToporo pacnoAo^eHbi MaciuTa6HbiH ne- 
DeKAWMaTejlb cHrHaAbHan AaMnoMKa h cneunaAbHbiH KapMameK aah o6o3- 
HaqeHHH Ha6HpaeMoro rpa4)HKa. MoHiaK h Bce 

KOJKyXOM, KOTOpblH KpeHHTCH K IliaCCH OAHHM HeBbinaAaiOIUHM BHHTOM, paC 



noAO>KeHHbiM Ha aaAHefl CTeHKe KOJKyxa CjioKa. SKcnAoaTa- 

HHH KpbiLUKa, npHKpbiBaiomaa naoopHoe nojie ((par. 4.23), BbinojiHena 
jierKoc'beMHOH. CoeAHHCHHe 6AOKa CB-5-0 c aAeKTpnqecKOH cxeMOH moacah 

npOHSBOAHTCfl C nOMOlAblO KOHXaKTHOH UlTeKKepHOH BHJIKH, paCHOAOJKeHHOH 
B saAHeii BepxHeH qaciH Oaokb. Tbm x<e hmciotch abb HanpaBAHioiuHx lUTbi- 
pH, oOecneHHBaiomHx roHHoe h iiaAejKHoe conpHJKeHne luxeKKepa OAOxa c 
oxBexHbiM LuxeKKepoM Ha KapKace cckahh CFIK. 

OcHOBHbiM SAeMeHxoM nporpaMMHoro OAOxa nepeMeHHoro KoscpHUHCnxa 
CB-5-n HBAflexcH maroBbiH nepeKAionaxeAb (HCKaxeAb xnna ILIH 50/2) — 
CM. cpnr. 4.26, c noMOiUbio Koxoporo ocyuj,ecxBAaexca aaAaHHe nporpaMjvibi 
HOAaHH HMnyAbCOB Ha SAeKxpoMaxHHx HCKaxeAH ocHOBHoro dAOKa CB-5-0. 
HaOop nporpaMMbi npoHSBOAHXca na HaOopHOM noAe OAOxa CB-5-n, na 
KOXOpoM HMeioxca 100 BbiBOAOB AaMeAefl maroBoro nepexAioqaxeAa h nnxb 
BbiBOAOB ox AaxMHKa HMnyAbcoB nyAbxa ynpaBAeHHH, HMeK)UJ,HX rpaBHpoBKy 
«V 2 », «1», «2», «4» H «'8». Aah nepexAiOAeHHH noAefi AaMejieft HCKaxeAH 
CAyiax peAe Pni h Pn 2 , Koxopbie aBXOMaxHAecKH bkaioabioxch Ha 49—51 
mare HCKaxeAH. PeAe P b npeAHasHaAaexca aah nepeKAioqeHHH cxcMbi 6 ao- 
Ka H3 pexcHMa paOoxbi b pe>KHM buboab b hcxoahob noAOH<eHne Ha HyAe* 
Byio AaMCAb. 06 hcxoahom noAO>KeHHH HCKaxeAH cBHAexeAbcxByex BKAione- 
HHe CHrnaAbHOH AaMnOAKH Jlc 'icpea TOAOBHOH HOpMaAbHO-SaMKHyXblH 
KOHXaKX [PKli) HCKaxeAH. 
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ripH BKJimeHHH cxeMbi 6 jiokob nepeMeHHbix K034)HUHeHT0B B pa6oTy na • 
naTb BbiBOAOB Ha6opHoro nojiH or ^axmiKa HMnyjifaCOB nocxynaioT h 3 nyjibxa 
ynpaBji6HHH MQ^ejiH HMnyjibCbi HanpHJKeHHfl nocT05iHHoro xoKa qacxoTti 
Vs, 1, 2, 4 H 8ai(. Ha o6MOXKy sjieKxpoMarHHxa HCKaxejia 6jiOKa CB-o-n 



xaK>Ke noAaexca HanpajKeHHe nocxoHHHoro xoKa, nyjibCHpyiomee c oahoh h3 
yKasaHHbix nacxox. PaBHOMepno nepeMemaacb no jiaMejiHM, mexKH nporpaM- 
MHoro HCKaxejiH npHcoeAHH«iox oSiwoxKy sjieKxpoMamHxa HCKaxejiH 6jioKa 
CB-5-0 K xoMy HJIH HHOMy BbiBoav AaxHHKa HMnyjibcoB. 



Ecjih KaKOH-jiH6o BbiBOA Ha6opHoro nojifl HCKaxejin 6jioKa CB-S-FI 
He npHCOGAaneH hh k OAHOMy h3 bbiboaob AaxMHKa HMnvAbcoB, to 9X0 03- 
Haqaex, hto na HHxepaajie, cooxBexcxByromeM AaHHofi jiaMeAH, He SyAex 
CAeAaHO HH oAHoro nepeKAioHeHHH mexoK HCKaxeAH ochobhofo 6AOKa. Ecah 
3 T 0 X BbiBOA npHCoeAHHeH K BbiBOAy «1», TO npH HacToxe nepeKAmeHHH 
nporpaMMHoro HCKaxeAH 1 an ochobhoh HCKaxcAb cAeAaex oaho nepeKAfone- 
HHe H X. A. 
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ConpfljKeHHe 6jiOKa CB-5-n c ocxajibHOH MacTbio moac-hh npoHSBOAHTCH 
c noMombK) qeTbipnaAuaTHKOHTaKTHoro uireKKepHoro coeAHHeriaa, HMeio- 
mero HanpaBJiflK)iu.He mrbipH. 

KoHCTpyKTHBHo 6 jiok CB-S-FI BbinojiHen b bhag OTACJibHoro npH6opa. 
BneiiiHHH BHA ero riOKaaaH na (jJHr. 4.27. Bha Ha 6 aok co CHHTbiM KOAcyxoM 
AaH Ha (i)Hr. 4.28. 

Bee sjieMeHTbi 6jioKa CMOHTHpOBaHbi na crajibHOM maccH, Ha AHueBoft 
naneAH Koxoporo HaxoAHXcH CHrnaAbHaH -AaMnoHKa. Ceepxy 6aok saKpbi- 
Baexcfl KpbiuiKOH, Ha Koxopofi pacnoAOAceH cneuHaAbHbifl KapMameK aah ero 
o6o3HaHeHHH. Hadopnoe noAe 6AOKa npHKpbiBaexca AerKoc-beMHOH KpbiujKofl 
C npyXCHHHblM SaMKOM. 

§ 7. CEKUH5I nEPEMEHHWX K034*HUHEHT0B CHK 

CeKAHH nepeMeHHbix K03(t)HUHeHX0B COK o6cAyA(HBaex b MOAeAH 
12 ocHOBHbix 6 aokob nepeMeHHbix K034)HUHeHX0B CB-5-0 h 12 nporpaMMHbix 
6 aokob nepeMeHHbix K034)HU.HeHxoB CB-S-O. 

I 
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npHHUHnHajibnafl sjieKTpHqecKaH cxeMa ceKiiHH ' CFIK npeACTaBJiena 
Ha (|)Hr, 4.31, Ochobhwmh sjieMeHTaMH cxeMbi HBJiaioTCfl 24 qeTbipHaAUaTH- 
KOHTaKTHblX UITCKKepHblX PHCSAa IIIo\ — Ul^n — lU n\ — Ultiii , 2 HCTUp- 

HaauaTHKOHTaKTHblX UITeKKepHblX BHJIKH Ills H Ills, OAHa ABaAAaTHKOHXaKT- 
Han lUTeKKepna H BHji Ka ZZ/ny, 12 rejie^OHHbix KJHO^eH 48 kjibmm 

Bx.l — Bx.l2, Bblx.l — Bbix.l2. C noMombio ABaAAaTHKOHxaKTHofl bhakh 

Way npOHSBOAHXCH COeAHHCHHe CeKUHH C nyAbXOM ynpaBAeHHH MOABAH. 

IlIxeKKepbi Ills H Ills npeAHaanaqeHbi aah cocAHHeHHH cexAHH c Ha6op- 
HbiM noABM JIH. lUxeKKepbi Woi >—Woi h IIl„i — Wnm cAyxcax aah 
HCHHA CO cxeMOH ceKU.HH 6 aokob CB-S’O h C5-5-n. Ha KAeMMbi Bx./ Bx.l2 
noAaioTCH BxoAb! 6 aokob CB-5-0, a Ha kacmmu „BbLX, 1 — Bux.l2*—ux 
BbIXOAbl. C nOMOLUbK) XCAecJjOHHblX KAKDHeH KjiI—KaU SaAaeXCH peKHM pa- 
6oTb! ocHOBHoro H nporpaMMHOFO 6 aokob. B cpeAHCM noAOJKeHHH KAioqa 
o6a dAOKa oxKAioHeHb!, B noAOXtcHHH «PP» nporpaMMHbiH 6 aok oxKAio«ieH, 
a OCHOBHOH 6 aok paSoxaex c paBHOMepnoH pasBepxKOH rpa(|)HKa nepeMen- 
Horo K 03 (})HUHeHxa. B noAOJKCHHH K.aioHa «riP» o6a 6AOKa nepeMeHHoro 
K03(J)HAHeHxa BKAioHaiOTCH B pa6oTy H pasfiepTKa rpa4)HKa nepeMeHHoro 
K034)Hu,HeHxa, Ha6paHHoro b Saokc CB-5-0, npoH3BOABTCH no nporpaMMe, 
saAaHHoft B 6AOKe CB-5-n. ^ 

KoHcxpyKTHBHo ceKUHfl CHK npeAcraBAHex co6oh cxaAbHOH KapKac, 
HMeioiAHfi 24 HneiiKH (12 nnecK aah 6aokob CB-5-0 h 12 Hneex aah oaokob 
CB-S-ni. HneHKH pacnoAOxcenbi b nexbipe pHAa, b KawAOM h 3 Koxopux 
HaxoAHTCH no 3 hhchkh aah Oaokob CB-5-0 h no 3 hhchkh aah Oaokob 
CB- 5-n. BABHraioTCH Oaokh b hhchkh cckahh no nanpaBAHiomHM. aah xon- 
Horo conpHHceHHH mxeKKepoB cckahh h Oaokob nepeMeHHbix K03(})HUHeHT0B 
V KajKAoro luxeKKepa ceiKUHH HMeioxcH aobhxbah, b Kc^pbie bxoahx Hanpas- 
AHK)m,He iiiXbipH CMeHHbix Oaokob. UlTeKKepbi III ny, Ul^ 

Hafl KACMMa HaXOAHXCH Ha saAHeH CTCHKe ceKUHH. Kaichh H axo- 
AHTCH Ha AHueBOH naneAH noA hhchkoh Oaokob CB-5-n, 

B ceKUHH npeAycMoxpeH KOMnAeKX sarAymeK, c noMOinbio Koxopbix co 
CTODOHbl AHUeBOfi naKBAH SaKpblBaiOTCH CBoOOAHbie HneHKH. 

C aaAHefl cxopoHbi h c Ookob Kapnac cckahh saKpuBaeiCH KpbniiKaMH, 
HMeiOlAHMH }KaAI03H AAH BeHTHAHU.HH. ^ 

Ha 4)Hr. 4.29 h 4.30 npeAcraBAen oOiahh bha cckahh co cxopoHbi ah 

ACBblX naHCACH H BHA HB MOHXaJK CSaAH. 

§ 8. nVAbT ynPABAEHH5! MOflEAH MnT-9 

nyjibT ynpae^HH*. MOAeM MnT-9 BunojiHfleT “My"™”" 
nvcK MOAeAH vnpaBAeHHe paOoxoft cmchhux Oaokob CB-5-0 h ^b-o-ii, 
SuZy «eMVno.iyMCB«e o«eTKH speMeHH, cer «Mny.bcoB H BoaepaT 

fhHP 4 32 CxeMa nycKa nocxpoena xaKHM oOpaaoM, HXoObi mojkho ObiAO 
To'iiio cniixpoimaiipoBaTb HanaAO paOoxbi moacah h MapKHpoBKy speMCHH 
c\;r,ya;,Zn. „a,paf.a™aaeMa,MH aarMHKOM 

I'eiionnTOP HMriyAbCOB coctohx h3 npepbiBaxcAH h MOAiHbix noBXopHxe 
■,eit - Kun^rKTO,™ ™na K-IOOA u K-50A. Ha Bbixoae reHepatopa HMnyjib- 
Z oAHoupeMCHHO cosaaeTCfl 5 HanpsKeHHft nocTOflHHoro Toxa 26 8, nyab- 
CHpyiOLAiiX c qacxoxaMH 'h, 1, 2, 4 h 8ai{. 
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Pa 6 oTa reneparopa HMnyjibcoe noHCHaercfl 4 )Hr. 4 . 33 . Bbi 6 paHHbie 
qacTOTbi nosBOJiflioT HMCTb npoAOJiJKHTejibHocTb pa 6 oqero npouecca pasHOH 
200 ceK., '100 ccK., 50 ceK., 25 ceK h 12,5 cck. 

Haqajio npouecca HHTerpnpoBaHHH b cxeMe moagjih uojixtHo tomho co- 
OTBeTCTBOBaxb Haqajiy naysbi Memuy HMnyjibcaMH cxanAapTHoft qacrora, 
ycTaHOBjieHHOH Ha nyjibje ynpaBJiCHHA nepeKjnoqaxejieM Hi. 

nocjieAOBaTeiHbHOCTb paooTbi 


i 

Kfii M 



SAeweHXOB CXCMH HaXAHAHO HOKa- 
3biBaex BpeMCHHoft rpa(|)HK ee pa6o- 
TM((i)Hr. 4.34). 

OyCK CXeMU npOHSBOAHXCR B 
CACAyiomeft nocACAOBaieAbHOCxH: 



<2 ' cw 


^ F 

g 

__iB 

ctli 



)i 

xyitfOAepoM Ki BKAioqaexcH Hanpu- 

JZU ' 



. 'm 

x(eHHe 26 « na cxewy nyAbxa ynpas- 

ACHHA (npH 9XOM saPOpaeXCH CHP- 

HaAbHan AaMuoMKa JJc\), xyMOAepoM 
K2 BKAioqaexcfl b pa6oxy sACKxpo- 
ABHpaxeAb npepuBaxeAH CZl-60. 

<pHr. 

4.33. 



HajKHMaeica KHonKa nycKa Kn- Flpn 3 T 0 m cpa 6 aTbiBaeT h djiOKHpyeTCH 
qepea coCcTBeHHbiii KOHxaKT [IPn) nycKOBoe pejie h HanpajKeHHe +26 6 



<t>Hr. 4.34 


nouaeTCfl na KOHxaKXbi npepuBaxejiH K112 — Ks. C noMoiubK) nepeKJiioqa- 
xejiH III HanpsHceHHe BbiOpaHHofl cxaHAapxHoii qacxoxbi noAaexcH Ha pejie 
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Pi, Koxopoe HaHHHaex noBxopHib HiwnyjibCbi ycxaHOBjieHHOii qacxoibi. OpH 
nepBOM HMnyjibce qepea KOHxaKX /Pi cpa6axbiBaex pejie P2, KOXopoe cbohm 
KOH xaKXOM IP 2 fijioKHpyexcH Ha Becb nepHOA pa6oxbi cxeMbi. 

B Haqajie cjieAyiomefi nayau, KoxAa pejie Pi oxnycxHX CBofi HKopb, 
cpa6axbiBaex pejie Pa, Koxopoe KOHxaKxoM /P3 6;ioKHpyexcH, OAHoapeMenno 
pasMbiKaH uenb MapKHpoBKH BpeivieHH, qxo cooxsexcxByex oxMexKe uanajia 
npouecca. C axoro bpcmchh +26 6 noAaexca qepea mreKKcpbi UIi — LP* na 
ynpaBjiHioiUHe pejie b SjioKax onepauHOHHbix ycHjiHxejiefl h na cHTHajibHyKo 
jiaMnoHKy J1 ,2 Ha nyjibxe ynpaBJieHHH. HpH pemennH CHCxeM ^iHHeHHbix 
AH(|)epeHUHajibHb!x ypaBHeHHH c nepeivieHHbiMH K03(})HUHeHTaMH Kyiroq Ka 
cxaBHTCH B no3HUHK) «nepeM.», h HMnyjibCbi npepbiBaiejia qepea KonxaKX 
2P3 nocxynaKDx b oCMOxKy KOHxaKTopa Ka^. C axoro MOMenra Bcxynaex 
B pa6oTy renepaxop HMnyjibcoB h b ceKUHH COK nouaioTca HMrry./ibCbi Ha- 
npHjKeHHfl = 26 6 Macxox V2, 1, 2, 4 h 8 no uensM, o6o3HaqeHHbiM na 
cxeMe qepea a, 6, e, a, d, cooxBexcTBeHHo qepea KOHxaKXbi KoniaKTopoB 
U<„ii2, 1/Cni, lAr„2, l/Cn*, l/Cns- KpoMC Topo, c ABH>KKa nepeK/noHaiejiH Hi 
HM[iy.qbCbi HanpH>KeHHH ycTaHOB.aeHHoft craHAapTHOM qacToibi nocrvnaiOT 
Ha HCKaxejib Mo nyjibxa ynpaBJieHHH, a TaK}Ke qepea uixeKKcpbi LUa — lll» no- 
AaiOTCfl B ceKUHH nepeMCHHblX K034)HUHeHT0B. 

B cjiyqae pemeHna sauan c nocxoHHHbiMH K034)HUHeHTaMH kjhoh Aa 
cxaBHXCH B no3HUHK) «nocT.» H xeM caMbiM oxKjnoqaex pa6oTy KOHxaKxopoB. 
/Ijih nepeKjnoqeHHH BbixoAHoft uenn c oahopo hojih jiaMejieH HCKarejin na 
ApyryK) B npoppaMMHOM 6jioKe CB-S-O ycxaHOBjieHbi nepeKjiJoqaioiUHe pe.ne 
Pm, Pn2. 

ynpaBJieHHe pa 6 oxoft 3 xhx nepeKjnoqaiouiHX pejie npoHBBOAHxcn c rio- 
Moiubio HCKaxejiH Mo, ycxanoBjieHHOPO b nyjibxe ynpaBJieHHU. Ha 49-m mape 
HCKaxejifl Mo cpaSaTbiBaex pene P.i , Koxopoe KOHXaKXOM /Pbi SjIOKHpyeXCH, 
a KOHxaKxoM 2Pfi\ noAPOxoBJiaex uenb pejie Pb 2 h OAHOBpeMCHHo noAaexcn 
+ 26 6 Ha nepeKJiioqaioiUHe pejie Pni, Pn2 b 6 jioKax 05-5-0, Koxopbie, xa- 
KHM o6pa30M, Ha 49 -m mape HCKaxejieH nepeKJiioqaiox BbixoAHbie uenH 3 xhx 
6 . 110 KOB c OAHOPO nojiH jiaMCJieH HCKaxeAfl na APyroe. 

Ha 90-m Luare ncKarejiH Mo b nyjibxe ynpaBJieHHH cpa6aTbiBaeT pejie 
Pi, 2 , SjioKupyexcH KOHxaKTOM 1 Pb 2 , a KOHiaKiOM 2 Pb 2 noAPOTOBJiflex uenb 
AJifl cpaOaxbiBaHHH pejie Pk- B nojiojKCHHH luexKH ncKaxejia na 
jiaMCJiH cpa6axbiBaex pejie P k h paapbiBaex uenb + 26 e. Bee pejien koh- 
xaKxopbi npeKpaiuaiox pa6oxy — cxeMa BoaapaiuaexcH b hcxoahoc noAOJKe- 
Hiie, 0 MCM cHPHajiHSHpyex se.neHaa cHPnajibHafl jiaMnonna JIcs, BKjnoneHHaH 
qepea HopMaAbHO saMKnyxbiH pojiobhoh kohxhkx ncKaxejia 2rKMo h Hop- 
MajibHo aaMKHyxbiH KonxaKx pene P„i, KoxopbiH^ncKJiiOHaex ee aapopaHne 
B MOMCHX npOXOJKABHHH LUeXOK HCKaxeJIH HyjieBOH AaMCJIH BO BpeMH pa6o- 
qero uHKJia cxeMbi. c rr 

XIah BOSBpaxa HCKaxeneH cmchhbix 6aokob CB-5-0 h 05-5-0, a xaKHte 
HCKaxeAfl nyAbxa ynpaBAenns b hcxoahoc noAOJKenne b aio6oh momchx Bpe- 
MCHH HajKHMaexcH KHonKa /C«n . OpH 3XOM cpa6axbiBaex peAe P^n h qepes 
KOHxaKXbi 2P„n, CKM „ H IPKMo + 26 6 noAaexcsi Ha o6M0XKy HCKaxe.nH 
Me, a qepea KOHxaKX /P„„ — na BcnoMOPaxeAbHbie peAe P,, b 6AOKax 
OB-5-0, OB-5-0 (uenb Ha HyACBon AaMCAH HanpH^enne +26 6 Ha 

HCKaxejie Mo oxKAioqaexcH poaobhoh KOHxaKXHOH rpynnoH IPKM^^ iiCKaxeAb 
ocxanaBAHBaexcfl b hcxoahom noAOJKeHHH ii aapopaexcH aeAenan abm- 
noHKa JJcs. 
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nojiy'ieHHH oTMerKH epeMeHH b nyjibxe ynpaajieHHH npeaycMoipena 
uenb) cocToaman h 3 nocjieAOBaxejifaHo brjuchchhux HopMajibHO aaMKHyxoro 
KOHxaKxa 3Pi a HopMajibHo paaoMKHyxoro KOHxanxa 2 P 4 . B Hanajie nayaw, 
B MOMeHT, Kor;ia pejie Pi y»e oxnycxHJio HKopb, a pejie P* eme yAepjKHsaex 
CBOH HKOpb, Ha KopoxKoe BpcMH HanpHJKCHHe + 26 fl, Hepea Ao6aBOHHbie 
conpOTHBjieHHH /? 2 , Rs: Ri. Hocxynaer Ha KJiewMbi A. OepBafl HyjiesaH ox- 
MexKa BpeMCHH, kbk yjKe roBopHAocb, noABJinexcH b mombhx paaMbiKaHHH 
HopMajifaHO aaMKHyxoro KOHxaKxa /Pa h xohho cooxeexcTByex Haqajiy npo- 
uecca HHxerpHpoBaHHfl. Saxeivi oxmbxkh BpeMeHH noBTopaioxcH c Bbi6paHHOH 



cxaHAapxHOH yacTOxofl. CxeMa noasojiHex eecxH c^ex sthm HinnyjibcaM c no- 
MoiHbio XHnoBoro cqexwHKa HMiiyjibcoB xnna CH-1. HoAaMa HMny.nb,coB iia 
cnexHHK ocymecxBJiaexcH ciiHxpoHHo c HMnyjibcawH oTMexKH BpeMCHH c no- 
Mombio KOHxaKTOB pejie P4 H Pi. riepeA nycKOM ujKajia cMexMHKa HMnyjibCOB 
AojDKHa 6 biTb ycxaHOBJieHa b hcxoahoc nojio>KeHHe aa nyjieBoe Ae.nenifo. 

B cxeme HMeexcH paA HCKporacHTe.abHbix KOHxypOB C,r, b uenti 

KOHxaKTOB SBeaAOHeK npepbiBaxejifl, Co — b uenH KOHxaKxa KOHxaKXO- 

pa IKnd H r.Cg— b nenH HCKaxejiH Ho. 

B KanecxBe conpoxHBjieHHH r, — BSHXbi Ma.nooMHbie npoaojioqHbie 
conpoxHBJieHHH, B Kaaecxse eMKocxevi Q— Cy HcnojibaoBaHw KOHAencaxopbi 
xHna KBF-MH. 

KoHCxpyKTHBHO HyAbx ynpaB;ieHHH Buno^neH b bhac caMOCxoflxe;ib- 
Horo npHuopa, ;iHueBaa naHC^ib Koxoporo pacno.ao)KeHa noA HeSoJibuinA*. 
yrAOM K ropnaoHxaAbHOH n;iocKOCXH. 

06mH{i BHA ny;ibxa co cxopOHbi jiHueBofi naHe;iH noKaaaH na c|3Hr. 
4 . 35 , a c aaAHeii cxopoHbi co chhxumh KpbiuiKaMH — hh (jDHr. 4.36. 

Ha AHueBOH naHCAH nvAbxa pacnoAOKeHbi: xyM6Aep BKAJonenHa nocxo- 
HHHoro HanpflJKeHHH 26 e c carHaAbHofl aaMnoHKOH, xyM6Aep BKAioHeHHH 
127 8 H HeoHOBan AaMnoHKa, caesa — khohkihi ^nycK", „ocxaH.“, ,hcx. 
noA.** H abb cHPHaAbHbie AaMHOHKH. OocpeAHHe HaxoAHXCH nepeKAioqaxeAb 
qacxoxbi h kaioh, HMciomHH noaHUHH «nocx.», «nepeM.». 
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Sanitized 



HaA HHMH pacnoAOJKeH chcxhuk HMnyAbCOB. BHyxpn 6 ao- 
Ka Ha cneu,HaAbHOH nAaxe paaMemeHbi see peAC h KOHxaKxopbi K, Kni/^ » 
Knu fCm, Knv Ha BAaxe BbirpaBHpoBaHbi hx o6o3HaqeHHH corAacHO npHH- 
UHOHaAbHOH cxeMB. B KaqecxBe pejie P,, . Pk, Pun, npHMeHHexca peAe XHna 
8 C- 3 , a B KaqecTBe peAe Pi, P2, Ps, P‘>, Pni, Pb 2 — peAe xnna 13 C- 40 . 

Ha aaAHeH cxchkc 6AOKa, pacnoAOJKeHbi: 4 ABaAUaxHKouxaKXHwx mxeK- 
Kepa aah coeAHHCHHA nyAbxa ynpaBAeHHH c ceKUHHMH CHK, 4 meexHKOH- 
xaKTHbix LuxeKKepa aah coeAHHeHHH c cckuhamh COY, 2 kacmmu, k koxo* 
pbiM noABOAHxcH BHxaHHe 260 , 2 KAeMMbi 127 e — nHxaHHA npepbisaxeAH, 
xpH npeAOxpaHHxeAH h oAHa aeMAHHan KACMivia. 

C npaBOH cxopoHbi 6AOKa paaMemeHbi xpH napw kacmm noAaHH ox- 
MexKH BpeMeHH Ha perHcxpHpyiomHe mAeHc})OBbie ocunAAorpa(|)bi. 


<t>Hr. 4.36. 


B BHAG OXAGAbHblX 6 aOKOB OtjtOpMAeHbK 6 aOK npepblBaXCAA, GaOK HCKa- 
xejiH H 6 aok KOHxaKxopa Kns- 3 th xpii 6 AOKa BABuraioxca ^no nanpaBAHio- 
iHHM B cooxBexcxByioiii,He HAeHKH H cocAHHflioxcA CO cxcMOH nyAbxa uixeK- 
KepHbiMH coeAHHCHHAMH {Ha npHNUHOHaAbHOH cxeMB HG noKasaHbi) . 

CAGBa pacnoAO»eH 6 aok HcioxeAH, b koxopom ycxanoBAeii h Hcxpo- 
racHmHH KOHxyp r.Cg. Bee uenn BbiBOAHxcH na qexbipHaAUaxiiKOHxaKXHbiH 

LUTGKKep. II 

B cpeAHioio HAGHKy BCxaBAHexcsi 6aok KOHxaKXopa McKporacHiAHH 

KOHxyp r,„ Cr, Co ycxaiioBAGH bhc 6AOKa c o6paxHOH cxopoHbi AHueBOH na- 
HeAH nyAbxa. 

Baok npepbiBaxeAfl (npaBaa HAefiKa) cocxohx h 3 cHHxpoHHoro ABHxa- 
XCAH CZ1.-60. Ocb ABHxaxeAH AGpea uiecxepeHqaxyK) nepcAany 2 : 1 npHBO- 
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/IHT BO BpameHHC BaJIHK, Ha KOTOpOM yKpeHJieHbl 5 flHCKOB C pa3JlH4HbIM 
4HCJ10M paanajibHbix BbipeaoB 1, 2, 4, 8 in 16. Tax KaK cKopocTb BpameHHH 
CHHxpoHHoro flBHraxejifl paana 60 o6/mhh., to nacToxa npepbisaHHa Hanpa- 
HieHHH 26 nojiyHaexcH pasHOH V2> 1, 2, 4 h 8^^. B Ojicko npepbiMxejiH 
pacnojioJKeHbi HCKporacHiii,He KOHxypbi r i, Ci — rs, Cs h conpoxHBjieHHe fci xh- 
na BC 2er, lOO/coAt. 

Co cxeMOH nyjibxa 6 jiok npepbiBaxejia coeAHHflexca c noMombra qeibip- 
HaAuaxHKOHxaKXHoro mxeKKepa. 

§ 9. MAFASHH AEJIHTEJIEK HAnPJl>KEHH51 THOA MA 

MarasHH AeJiHxejiefi M.JX cjiv>khx BBOAa nocxoHHHbix KoacjDHUHeHioB 
B cxeMy MOAejiH MOT-Q h paocMHxan Ha 12 Koact^HUHeHTOB. 

MarasHH AeJiHxejiefi pasOnx Ha xpH oxAejibHux OjioKa (c|]Hr. 4.37). Ha 
(})Hr. 4.38 npHBeAena npnHUHnnajibHan ajieKxpHMecKaa cxeMa 6jiOKa acjih- 
xeACH, cocxoflmaH m 4 OAHHaKOBbix HHeex, Ka>KAaH hb Koxopbix npeAnaa- 


|(D©@@®® ©®@y p^ I®©®©©©® ®y 2 I®©® ©©©©© ^r/75 







HaHaexcfl aah bboah oahoxo nocxoHHHoro K 03 (})HUHeKTa w npeACTaB.nHeT co- 
6ofi MarasHH conpoxHBJieHHH, cocxohiahh h 3 xpex AejiHxejieH: 

Ml — 11 COnpOXHBACHHfi HO 3000 OM, 

M2 — 11 conpoxHBJieHHH no 600 oAt, 

M3 — 10 conpoxHBJieHHH no 120 ojk, 

/lejiHxeAH coeAHHeHbi MextAy co 6 oh thkhm oOpaaoM, qxo xasKAbiH no- 
CJieAyioiAHH AeAHxejib mynxHpyex abb cckahh npeAUAymero AeJiHxejiH, npH- 
neM conpoxHBAeHHe KajKAoro nocjieAyioiAero AejiHxejin pasHo conpoxHBAe- 
HHK) 2 ceKAHH npeAbiAyiuero. Flpn xaKOM coeAHHeHHH AejiHxejiefi BbiAep)KH- 
BaexcH ycAOBHe nocxoHHCXBa BXOAHoro conpoxHBJieHHH OjioKa npH jikd 6 om 
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nojioHceHHH pyqeK nepeKJiFoqaiejiH. Bjiok nocTOHHHoro K03(J)HUHeHTa noaeo- 
jiflCT ycTaHaBJiHBaxb K034)HUHeHT c TOMHOCTbio 0,1% OT 0 AO 1 nepea 0,001. 

Mepea rpedcHKy Fp-l bxoah h BbixoAU KoacjJHUHeHTOB coeAHHHioTCfl co 
cxeMOH Bcefi ceKUHH MJl.. 

BHeuiHHfi bha MA npeACTaB.neH Ha cpHr. 4.39, bha co cropoHbi MOHTawa 
OAHoro OAOKa ACJiHiejicfl AaH na c})Hr. 4.40. 



JleAHTejiH /?/, J12, US KajKAoro KOScpHUHeHra CMOHTHpoBaHu na cneuH- 
aAbHbix rcTHHaKCOBbix HAarax, Ha KOTopbix HaHecena rpaBHpoSKa. Ha ahuc- 
Bofi naHCAH pacnoAO>KeHbi nepeKAroMaieAH. Baok A&nHieAeH BABHraercH no 
HanpaBAflioiAHM b Kapnac ii KpenHTca k Heiviy co CTopoHbi ahucboh naHCAH 
4 BHHTaMH. 

Ha AHueBOH naHCAH Kapnaca, BHuay, Ha.x6AHTCH KACMMbi «bxoa» h 
«BblXOA» nOCTOHHHblX K03(j)HUHeHT0B, 3 Ha SBAHCH CTeHKC — 2 HeTblpHaAUaTH- 
KOHTaKTHbix uixeKKepa AAH noAaHH bxoaob h BbixoAOB MJX m HaOopHoe 
noAe MOACAH. CoeAHHCHHe MOHTa>Ka KapKaca N[Jl c MOHranteM 6AOKa acah- 
TeACH npoHSBOAHTCH nepcnaHKOH Ha rpe6eHKax r/^g. KoHCxpyKUHHMA 
no 3 BOAHex cxaBHXb ABC ceKUHH OAHa Ha Apyryto. 


§ 10. HABOPHOE nOJIE MOAEJIH 


HaOopHoe noAe moabah MHT-O cAyuiHx ajih yAo6Horo coeAHuenHu 
6aokob moacah Me>KAy co6oh. 3AeKxpHMecKaH cxeiwa Ha6opHoro hoah npH- 
boahxch Ha 4)Hr. 4.41. Ha6opHoe noAe paaAeAeuo na 4 cckuhh {I— IV). 
Ha KajKAyio ceKUHK) c noMombio BneuiHHx coeAHHHxeAbHbix KaOeAeft no- 
Aaioxca cAeAyiouiHe uenH: 
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<I>Hr. 4.42. 


2. C ceKUHH 'CnK Hepes lureKKep IU& noAaioTCn 12 BxoflOB 6jioKa 
CB-5-0, a qepea mieKKep llIi—\2 buxoaob sthx 6jiokob. 


<r‘Hr. 4.43. 


1. C ceKUHH onepBuHOHHbix ycHJiHTejiefi nepea lUxeKKep Ul\ nouatoTCH 
12 BbixouoB BOy, a qepes uixeKKepbi UI 2 , Uli — 12 bxoaob BOV h 
48 AonojiHHxejibHbix bxouob. 
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3. C CCKUHH M.JX Mepes uireKKep UIs no^aiOTCfl 12 bxoaob nocTosiHHbix 
K034)HUHeHT0B H ^epes UITCKKep nil — 12 BfalXOAOB nOCTOHHHblX K03(})HUH- 
eHTOB. 

Co uiTeKKepoB uenn hayt Ha cooTBeiCTByiomHe rHes^a, pacnojiojKeH- 
Hbie Ha KOMMyTauHOHHOH naHejiH. Bee uchh coeAHHflioT oahh buboa lureK- 
Kepa c OAHHM rnesAOM, sa HCKJiioHeHHeM ueneH, cooTBeTCTByK)m,Hx BbixoAaw 
BOy, KOTOpbie OAHH BbiBOA uiTeKKepa cocahhhiot c 12 rnesAaMH Ha KOMMy- 
TaUHOHHOH naHCAH. KOHCTpyKTHBHO Ha6opHOe^ nojie O^JOpMAeHO B BHAC 
OTAeAbHOrO CaMOCTOHTeAbHOrO 6AOKa, BHeUIHHH BHA KOTOporO CO CHHTOH 
BepxHeH KpbiuiKOH Aan Ha (|)Hr. 4.42. 

Bha Ha 6aok caaAH npeACTaBAOH na 4^Hr. 4,43. FneBAa ynperiACHbi Ka 
cneuHaAbHOH HAare, npHKpbiToft csepxy reTHHaKCOBOH HAaTofl, Ha KOTopofi 
Aana rpaBHpoBKa b cootbctctbhh c o6o3HaHeHHHMH, npHHHTbiMH Ha npHH- 
liHnHaAbHOH cxeMe. 

FHesAa Ha Ha6opHOM noAe HcnoAbsyiOTCH TaKwe jKe, KaK h bo bcch mo- 
AeAH MFIT-Q, co cneuHaAbHOH npy»HHO&, oSecneqHBaiomeH naAeJKHbiH koh- 
TaKT C OAHOKOHTaKTHbIM UIxeKKepOM KOMMyxaUHOHHblX UJHypOB. 

Ha saAHeft creHKe 6AOKa pacnoAOX^eHbi uireKKepHbie bhakh b 4 psiAa 
no 8 lUTyK. UlTeKKepbi CHa6»:eHbi rpaBHpoBKoft b cooTBeicrBHH c npHHUH- 
HHaAbHOH CXeMOH. CoeAHHCHHe FHeSA Ha KOMMyTaUHOHHOM nOAe npOH3BO- 
AHTCH C nOMOIUblO COeAHHHXeAbHblX IlIHypOB DO SapaHCe nOArOTOBAeHHblM 
xadAHuaM. 

§ 11. cnEUHAJlbHblH KBAPLlEBblH FEHEPATOP CKr-2 

CneuHaAbHbiH KBapueebiH renepaxop CKF-2 npHMeHaexcH b moacah 
AAH HHXaHHH CHHXpOHHbIX MOXOpHHKOB CneUHaAbHOrO XeHepaXOpa HMnyAb- 
COB. OcHOB.HbIMH CBOHCXBaMH, XapaKXepHbIMH AJI5I HeXO, HBABIOXCH KBapUC- 
Ban cxadHAHsauHA nacxoxfai h mouihuh xpaHCcjiopMaxopHbiH bhxoa- Baok- 
cxeMa renepaxopa noKaaaHa na (JiHr. 4.44. 

Hbapuedbiu W 1u ge/ium. 200 2-u gpmm ^ Byq)epHnu\SO Bbixognou JA 
zeHBpam. (^acmombi m uacmomti xacKag j xacnag 


CxeMa renepaxopa pa6oxaex cAeAyiomHM oSpaaoM. FlepcMennoe Hanpn- 
>KeHHe c BbixoAa KBapue^oro renepaxopa cxa 6 HAH 3 HpoBaHHOH nacxoxbi 
1000 noAaexcfl na bxoa nepBoro AeAHxeAH qacxoxbi, KoxopuH npoH 3 BOAHX 
ee nHXHKpaxHoe AeAeniie. EAaroAapa sxoMy c sbixoAa Ito AeAHxeAH nac- 
xoxbi Ha BXOA 2 -ro AeAHxeAH noAaexcH HanpHAceHHe qacxoxbi 200 

BxopOH ASAHxeAb yMeHbuiaex Hacxoxy eme b 4 paaa, BCAeACXBHe He- 
ro Ha ero BbixoAe noAynaexcA HanpnjKeHHe nacxoxbi 50 B KanecxBe 
l-ro H 2 -ro AeAHxeAeft qacxoxbi HcnoAbsyioxcH CHMMexpHHHbie MyAbXHBHOpa- 
xopbi, cnHxpoHH3HpyeMbie BHeuiHHM nepHOAHHecKHM HanpHH<eHHeM. By4)ep- 
iibiH KacKaA CAyACHx aah pasACAeHHH Bxoporo AeAHxeAH nacxoxbi ox moia- 
Horo BbixoAHoro nacKaAa. K BbixoAy nocABAHero KacKaAa ycHAHxeAH Mom- 
HOeXH HanpHA<eHHfl qacxoxbl 50 ZH nOAKAIOHaeXCH CHHXpOHHblH MOXOpnHK 
cneuHaAbHoro renepaxopa HMnyAbcoB moacah. 
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SjieKTDHqecKan cxewa reHepatopa npHse/ieHa Ha 4)Hr 4.45. OepebiH ee 
KacKafl Ha JiaMne Jl^ (6AC7) BMecxe c KBapueM (thh KT-1) BKJiioqenHbiM 
MejKAV ynpaBJiaroiuefi cctkoh h anoAOM, npeACTaBJiaer coooh reHeparop 
cradHjibHOH 4acT0Tbi 1000 CTa6iiJiH3auHH *iacTOTbi npH noMoiUH Ksapua 
odmeHSBecTHa. CraOHJibHOCTb qacioTbi xaKoro KeapueBoro renepaxopa oqeHb 
BejiHKa (nopHAKa lO"'* — lO'^ mcm oOecneHHBaexcH oqenb xoMHan pas- 
BepxKa nepeMCHHUX K 034 )HUHeHXOB bo bpcmchh. 

B cjiyqae, ecjiii ajih pasBepxKH nepeMCHHbix K03i|>HUHeHX0B AocTaioBHa 
xoMHocxb BO BpeMeHH HopHAKa 2% renepaxop HMnyjibcoB MOAean mo«ho 
nHxaxb npHMO ox cexn nepeMCHHoro xoKa Macioxbi 50 flpn 3 xom hcooxo- 
AHMocTb B KBapueBOM rcHepaxopc oxnaAaex. 

riepeMeHHaH cjiaraiomaa anoAHoro xoKa jiawnbi JI\ cosAaex naACHiie 
HanpaweHHH Ha bhoahom Apoccejie sxofi jiaMiibi. 

3a>KHraHHe HeoHOBOH jiaMnoqKH, npncoeAHHeHHOH qepea orpaHHqmejib- 
Hoe conpoxHBJiCHHe Ri k ApoccejHO, yKaabisaer Ha B03HHKH0BeHne renepa- 
UHH. ConpoxHBJieHHe & h eMKOcxb Cl cjiy>KaT a^h aBXOMaxHqecKoro cwe- 
mcHHB pa^oqcfl xoHKH KacKaAa. Macxb EbixoAnoro HanpB)K6HHH lencpaxopa, 
CHHMaewaH c anoAHoro conpoxHBJieHWB qepea nepexoAHyra eMKOcxb C3 
noAaexcH na AejiHxejib HanpHA<eHHfl, cocxoaiahh mb conpoxHBJieHHH R^ h 
y?8- C conpoxHBjieHHH R& HanpHweHHe cHPHajia noAaexcH oAHOBpeMeHHO Ha 
cexKH o6eHx hojiobhh AaMnbi JJ 2 (6H7C), BBJiHiomeHCH nepBbiM AeJiHxejieM 
qacxoTbi. rioAroHKOH conpoxHBJieHHH Ri ocymecxBjiaexcfl iisMeneHMe co6- 
cxBeHHOH qacxoxbi MyjibXHBHOpaxopa. Kan yjKe yKasbiBajiocb Bbiuie, l-ii ac- 
jiHxejib HacxpaHBaexcH Ha qacxoxy 200 HanpH>KeHHe c BbixoAa 1-ro Myjib- 
THBHOpaxopa noAaexcB qepes conpoTHBJieHwe R {2 h eMKOCxb C? na 2 -h Myjib- 
THBHOpaxop, coOpaHHbiH Ha JiaMne Jl^ (6H7C), cxeMa Koxoporo anajiorHqHa 
cxeMe Ito MyjibXHBHOpaxopa. PeryjiHpoBKa 3Toro MyjibXHBHOpaxopa npoHS- 
boahxch conpoTHBjieHHHMH R\ 7 i H R\9. HacTpoHKa BeAexcfl na qacxory 50 zu,. 
TaKHM oOpaaoM, o6a MyAbXHBHOpaxopa ocymecTBJiaioT 20-KpaTHoe AejieHHe 
qacxoTbi. 

CAeAyioiAHH (dy^iepHbifl) KacKan na JiaMne Jl^ (6H8M) npeACxasjiHex 
C060H oObiqHbiH ycHJiHxejibHbiH KacKaA. EMKocxb C12, BKJHoqeHHan napaji- 
jieAbHo aHOAHOH HarpysKe {R 2 i), cjiyjKnx ajih myHXHpoBaHHfl BbiciuHx rap- 
MOHHK, B peayjibxaxe qero noAasaeMbie na bxoa xacKaAa KOJieSaHna noqxn 
npHMoyrojibHOH cJiopMbi npHHHMaiox cjjopiviy, OjiiiSKyio k CHHycoHAajibnoM. 

OKoneqHbiH KacKaA paOoxaex Ha jiaMne (603), anoAHofl narpysKOH 
KOTopoH HBjiHexcH nepBHqHaH oSMOTKa xpaHccjjopMaxopa. BxopHMHafi 06- 
MoxKa xpaHcijJopMaTopa BMecxe c eMKocibio Cis oOpasyex pesonaHCHbift koh- 
xyp, HacxpoeHHbiH Ha qacxoxy 50 Ko BxopHqHofi oOMOXKe xpaHccjiopMa- 
xopa noACoeAfiHHexcH cHHxpoHHbift MoxopqHK. OpH noAaqe c BbixoAa 6y(|)ep- 
Horo KacKaAa HanpnMceHHH cHrHa.na na cexKy jiaMnu t/Zs, qro npouBBOAHxcn 
npH BXJiKjqeHHH xyM6jiepa Ktm na jiHuesoH nanejiH renepaxopa, Ha 06- 
MOXKy CHHxpoHHoro MOXopqHKa noAaexcH HanpHweHMe nopHAKa 127 — 130 3 
BbicoKOCxadHJibHOH qacxoxbi 50 zu,, BCjieAcxBHe qero MoxopqHK Bpamaexca co 
cxporo nocxoHHHOH cKopocxbio. PeryjiHpoBKa BejiHMHHbi BbixoAHoro Hanpn- 
AteHHH npOH3BOAHXCH C nOMOLPbK) COnpOXHBJieHHH iZ26. 

KoHCxpyKXHBHO KBapueBbiH renepaxop ocJiopMJien b bhac oiACJibHoro 
caMOCxoHxejibHoro npHOopa (cm. (JiHr. 4.46 h 4.47). n,jiH coeAHHCHun npn- 
6opa c HCxoqHHKaMH nHxaHHH (+ 350 0, «3eMJiH» h 6,80 nepcMenHoro 
TOKa — AJIH HaKaAa hhxch jiaMn) na saAHCH cxeHKe renepaxopa ycxanoe- 
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ACHbi xpH KjieMMbi. BbiBOflbi OT BXopHqHOH 06110 TKH xpaHCtfjopMaxopa no- 
AaioxcH Ha ABe KJieMWbi «127 0, 50at(», h 3 Koxopux oAHa 3a3eMJieHa. 

B cxeMy KBapueBoro renepaxopa b.xoahx CACAyiomHe ocHOBHbie ajicMeH- 
xbi: KBapu xHna KT-i, 1 jiaMna 6AC7, 2 jiaMnw 6H7C. » AaMna 6H8M- 



cPhp. 4.46. 4.47. 

1 BbixoAHan JiaMna 603, aHOAHbiH Apocce.nb, ipaHccliopMaxop, conpoxiiBjie- 
HHH H CMKOCXH. ConpoxHBJieHHB H 6 oJibiuiiHCXBO eMKOCxeii pacnojio>KeHbi Ha 

2 HAaxax, noMemeHHbix baojib Sokobbix cxchok uiaccH. 

Emkocxh Cl, C2, Cii, Ci3 H Ci5 KpensiTca k maccn c noMouibio xoMyxH- 
kob. MoHxa>K npHdopa aaKpbisaexcH MexaAjinqecKHM KO>KyxoM, HMeiomHM 
BeHXHJlflUHOHHbie OXBCPCXHH AJIH OXJiaa<AeHHH. 




PjiaBa 5 

riHTAHHE CXEMbI M0J!1,EJ1H 

§ 1. PE)KHMbI HHTAHHJI MOflEJlH 

nHTaHHe 3jieKTpHqecKOH cxeMbi moagjih MFIT-Q mojkho pasAeJiHTb na 

I)"nHTaHHe ajieKxpoHHbix 6 jiokob MoaejiH (ycHJiHTejiefl nocTOHHHoro 
TOKa rana ynT-6,cxeMbi saAanHH HaqaAbHbix ycAOBHH h nocroHHHbix bob- 

Myi^ 2 )^nHTaHHe sAeKXpoMexaHHqecKHX 6 jiokob moacjih 

MOAeAH H CMeHHbIX 6 aOKOB nepeMeHHbIX K03C})HUHeHT0B CB-5-0 H Cb-5-IU 
riHTaHHe SAeKXpOHHblX 6 aOKOB MOACAH OCymeCXBAAeXCA ox SAeKXpOHHO 
cxa6HAH3HpoBaHHoro 6AOKa oHxaHHfl 3CB-1, 6AOKa HaKaAa BOH-l h cexH 
[lepeMeHHoro xoxa 127 e. ycHAHxeAH ynT-6 b moabah hbahioxch ocHOBHbi- 
MH nOXpe6HXeAHMH SAeKXpHqeCKOH SHepXHH. Aas HHxaHHH ycHAHxejieH 

ynT-6 B ceKUHK) coy ox Caoka 3CB-1 noAaioxcB HanpajKeHHfl +350 0 , 

- 1-75 0 350 8 , — 190 8 nocxoHHHoro xoKa, 6,3 8 nepeMeHHoro xoKa (ne- 

saaeMAeHHbiH hcxoahhk HaKaAa), 6.3 b nepeMeHHoro toka (aaaeMAPHHbivi 
HCTOMHHK HaKBAO) H OX 6A0Ka BOH-l HOASeXCH HanpHweHHC nOCXOHHHOrO 
xoKa 6,3 8 (ox aasewACHHoro HCxoHHHKa). 

Ha cxeMy saAaHHH HanaAbHux ycAOBHft k nocxoBHHbix BOSMymeHUH ox 
6AOKa 3CB-1 noAaioxcfl HanpH>KeHHH +350 8 h —190 8. 

TlaHHbie BeAHMHH MaKCHMaAbHoro XOKA, noxpeOAHeMoro ycHAHxeACM 
ynT-6 ox paSAHHHblX HCXOHHHKOB nHXAHHH (b npHSeACHbl B Ta6AHue 1. 


T a 6 .n H u a 1 


Ra 

(kom) 

j +350 B 

+75 B 

1 

-350 b 

-190b 

= 6,3b' 
aaaeMJi. 

~6.3b 

HeaaaeMJi. 

~ 6,3 B 
3a3eM.a. 

40 

13 j 

2 

2 

17.5 1 

1200 

900 

150 

20 

25 

2 

2 

35 

1200 

900 

150 

10 

48 

2 

2 

70 

1200 

900 

150 


nHXaHHO SABKXpOMarHHXHblX MexaHH3MOB H CHTHaAbHblX AaMnOMCK MO- 
ABAH MnT-9 npOHSBOAHXCH OX HCXOMHHKa HanpHH<eHHH nocxoHHHoro XOKa 
26 8 + 10%. B KaqecxBe Hcxo^KHKa HanpH>KeHHfl nocxoHHHoro xoxa 268 
M0>KH0 HcnoAbsoBaxb Moxop-renepaxop, aKKyMyAHxopHbie 6axapeH hah Bbin- 
pHMHXeAb, HMeiOmHH Ha BbIXOAe XOPOUJHH (l)HAbXp. HaHdOAbUIHH XOK, KOXO- 
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pbiH MOJKex noxpedoBaxbCH ox HCxoHHHKa nocxoBHHoro nanpfiJKeHHH 26 8, 
paBBH 30 — 40 8. 


U 

+350 B 

i 

+75 B 

—350 b 

— 190 b 

= 6.3b 
aaaeMfl. 

~6.3b 

HeaaaeMA. 

-6,3b 

aaaeMA. 

J(Ma) 

350 

24 ■ 

24 

525 

14.400 

10.800 

1,800 


/J,aHHbie BBAHHHH MaKCMMaJlbHUiu luna, — 9 

coy ox paSAHHHblX HCXOAHHKOB HHXaHHH (b Mtt) npHBeABHbl B XclDAHU 

§ 2. 3JIEKTPOHHO-CTABHJlH3HPOBAHHbm BJlOK HHTAHHJJ 3CB-1 

1. HasHaqeHHe npHSopa 

BaOK HHXaHHH 3CB-1 (3AeKXpOHHO-CXa6HAH3HpOBaHHbIH BW^pHMHXeAb) 
HBAHeXCH OCHOBHbIM HCXOMHHKOM HHXaHHH MOABAH 

6 biA 0 npHBBAeHO panee b Opomiope « 3 AeKxpoHHaH AHHennaH MOACAb xnna 

HnT-4». 

npnOop COCXOHX H3 qexbipex, no cymecxay aBxoHOMHbix, AByxnoAy- 

nepnoAHbix BbinpHMHXeAeH c 4)HAbxpaMH h c yCHAHXeAflMH-CXaSHAHSaXO- 

paU Oh HMeex o6myK) naneAb ynpaBACHHA h kohxpoah bcomh cxaOHAH- 

o«„oBpeMe„HO ™TaT. .0 14 yc.nre.efi 
nocxoHHHoro xoxa xnna ynT, paCoxaiomHX b poKHMe, npn KoxopoM makch- 

MaAbHblH BbIXOAHOH XOK ynT pABOH 10 ^ 18 , HpH AHHeHHOCXH XapaKXepHCXHKH 
VCHAHXeAH , B AHanaBOHe HSMeHeHHfl paBHOM ±120 8 . 

Baok nHxaHHH HMeex Ha BbixoAe qexbipe BbicoKOCxa6HAH3HpoBaHHbix 
nanpHjKeHHH nocxoHHHoro xoKa, HMeiomHx cAeAyfomne HOMHHaAbHbie ana- 
qeHHH oxHOCHxeAbHO «3eMAH»: — 350, 190, + 75 h . 350 8. 

B xaOAHue 3 npHseAeabi sHaqeHHfl AonycxHMbix narpyaoK aah 3xhx 

nanpHJKeHHH. Ta6;iHua 3 


HanpHJKeHiHe 

(b) 

flonycTHMaa 
HarpysKa (Ma) j 

HanpfDKeuHe 

(b) 

ilonycTHMan 

J HarpysKa (Ma) 

-350 

50 

+75 

50 

—190 

1 550 

+350 

350 


KpoMe xoro, 6 aok HMeex aba HesasHCHMbix BbixoAa HanpHJKemiH nepe- 
MeHHoro XOKa 6,3 8 C MaKCHMAAbHblMH TOKAMH, paBHHMH 8,4 K , 8 , HeO 
XOAHMUMH AAH nHXAHHH HHXeH HaKaAa AAMH yCHAHXeAeH. 

Baok nHxaHHH BKAioHaexcH b cexb 220 8, 50 qepea 4)eppope30HaHc- 
HbiH cxa6HAH3axop xHna 3nA-58, ,K034)HUHeHX cxaOnAHsauHH Koxoporo co- 
cxaBAHex He Menee 30. OOiahh K03cl)HUHeHX cxa6HAH3auHH KantAoro hcxom- 
HHKa 6AOKa — 6oAee 1500. 

Baok HMeex BOAbXMexp KAacca 1,5, KoxopbiH CAy>KHx aah KOHxpoAH 

HOMHHaAbHbIX 3HaqeHHH BblXOAHblX HAnpHHCeHHH nOCXOAHHOPO XOKA. 

06mHH BHA npH6opa b KOMnACKxe c (J)eppocxa6HAH3axopoM abh Ha 
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cjjHr. 5.1. KoHCTpyKUHfl 6jioKa nHraHHa — 6.no'iHaR, iiaiomaa yzio6HbiH flo- 
cryn k jiaMnaM h k .MOHiajKy. 



tpiir. 5.1. 

BpeMH BbixoAa npH 6 opa aa cxauHOHapabm pe>KHM — 30 mhh. OpaKiH- 
aecKH, oAHaKO, 6 aokom mq>kho nojibsoBaibCH y>Ke cnycia 10 15 mhh. nocjie 

ero BKJiioHeHHH. Oh AonycKaex AJiHxejibHyio, nenpepbiBHyio sKcnjioaxauHio 
B jiaOopaxopHbix ycjioBHHx npH hojihoh narpysKe. 

2. BbinpflMMxejib c 

/] 5U^ Ha 4)Hr. 5.2 — 5.5 Aanw bjickt- 

3i0d PH^ecKHe cxcmh BanpHMHxeAeft c 
. 0 + X, 4)HAbXpaMH Ka>KAOrO H3 Hexb!- 

pex HCXOMHHKOB. KaXiAWft BbinpflMH- 
xejib HMeex cboH chaoboII xpaHC^Jop- 
Maxop. CxeMH BunpHMHxe/ievl — 
AByxnoAynepHOAHHe, Ha KeHOxponax 
THna 5U4. Mhcao KenoxpoHOB onpe- 

ACJiaeiCH MaKCHMaAbHbIM TOKOM, 
CHHNiaeMHM c BHnpflMHxejieft. 

BhinpHMHXeAH HMeiOT HHCTO- 
6 + 75 6 eMKOCTHUe 4 )HAbTpH, aa HCKAlOHe- 

HHeM BbinpHMHTCAH Ha— 190 8, B 
cxeMC 4 )HJibxpa Koxoporo HMeexcfl, 
KpoMe xoro, Apoccejib. 

BejiHHHHa eMKOcxeii 4)HAbxpoB 
pasjiHHHa, OHa nponopAHOHaAbna 
5.2. CHHMaeMOMy C HCXOHHHKOB XOKy. 
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CHjioBbie TpaHc4)opMaTopbi h Apoccejib yKpenjiaiOTCH Henocpe^cTBenHO 
Ha paMe npHdopa. SjieKTpojiHTHqecKne KOH/ieHcaiopbi Bcex cpHJibTpoB pas- 
wempHbi Ha odmefi cijeMHOH njiaie. 




3. yCMJlHTeJIH-CTadHJIHSaTOpbl 

yCH;iHTeJIH-CTa6HJlH3aTOpbl HCTOHHHKOB 6jIOKa HHXaHHJI OTJlHHaiOTCB 

flpyr OT Apyra (aa HCKJHOHCHHeM hctohhhkob —350 h + 350 e) npiiHUH- 
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HHajibHOH cxeMOH CTa6HJiH3aTopa, odecneqHBaiomeH ajih KawAoro oxAejib- 
Horo cjiynaa HaHJiyMuiHe peayjibTaxbi cxa6HjiH3auHH. 

u) CTaduAuaaTopu +350 u -—350 8 

yCHJIHXejIH-CXa6HJIH3aTOpbI 3XHX HCXOHHHKOB HAeHXHqHbl. KaJKAUH H3 
HHX BBjiflexcH ycHJiHxejieM nocxoHHHoro xoKa c KaxoAHbiM noBXopHxejieM na 
BbixoAe. ycHJiHxejib saMKHyx caM Ha ce6H, x. e. .HaxoAHXCH b pe>KHMe cxo- 
npoueHTHOH oxpHuaxejibHOH o6paxHOH cbhsh. 

Ha 4)Hr. 5.6 h 5.7 Aanw npHHUHnHa.jibHbie cxeMu cxa6HJiH3axopoB 
hcxohhhkob + 350 h — 350 e. 


6 bnapannenb 



OhH OXJIH HaiOXCH JIHUIb XGM, HXO B CXCMB CXaSHJIHSaXOpa + 350 0 AJIH 
nojiyieHHH 6 oji buioro xoKa b narpysKe, bmccxo ohhoh «nponycKaioineH» jiaM- 
Hbi KaxcAHoro noBXopHxe.nfl, BKJiiOHeHo napajiJiejibHo 6 jiaMn xoro we XHna 
(603). 

ycHJiHxejib - cxa6HjiH3axop fiBJiflexca AsyxKacKaAHbiM ycHJiHxejieM no- 
cxoHHHoro xoKa KaxoAHO-CBHsaHHoro XHna Ha ABoflHbix xpHOAax xnna 6H9M, 
HMejoiAHX 6ojibUJOH K034)HU,HeHx ycHJieHHfl. 3xa cxeMa npn naJiaAKe nexpH- 
XHHHa. Ona HMeex 3 cexoHHbix BxoAa, cjiywamHx ajih noAanH: exoahoxo 
H anpHweHHfl (na cexxy 4 jiaMHbi Jl\), sxajioHHoro nanpaweHHB cpasHeHHH 
(na cexxy 1 JiaMObi Jl\), no oxHomeHHK) k Koxopoiwy ocymecxBjinexcn cxa- 
6HJiH3aAHH, H nacxH Hecxa6HJiH3HpoBaHHoro HanpflweHHH BbinpnMHxejiH (na 
cexxy 4 jiaMnbi JI2) AJih oOecneqeHHH cxa6HJiH3aAHH no cexH. 

B KaqecxBe 3xa.noHHoro HanpnweHHH cpaBHeHHH Hcnojibayexca nanpH- 
weHHe cyxoH 6axapeH {+ B h — B), pasHoe 47 e. 
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ConpOTHBjieHHe Rn tjiy}KHT jiJifi dojiee to^hohi cTa6H^H3auHH cxeMbi 
no HarpysonHOwy TOKy. Harpysoynafl xapaKTCpHCTHKa craoHJiHaaTopa na- 
Ziaioman; BseAenHe peryjinpoBOHHoro conpoxHBjieHHH Rn Moxer CAejaxb 
Harpyao'^Hyio xapaKxepHCXHxy noAHHMaioineHCH, a npH npaBUJibHOM noAOope 
BeJIHHHHbl COnpOXHBJieHHfl — nOHXH rOpnSOHXaJlbHOH. /orn \ 

HoMHHajibHoe HanpaxteHne na BbixoAe cxa6HJiH3axopa (350 e) Moxtex 
ycxanaBjiHBaxbCH noxcHunoMexpoM Rn BxoAHoro AeJinxejia ycHJinxejia. 



5.7. 


Emkocxh Cl H Cs BBeAeHbi b cxeiviy ajih ^^HAbxpauHH nepewenHoro 
nanpaxKBHHa, npoHHKaioiu,ero no uenn HaxaAa h c bhxoab BbinpaMHXBAH. 
Upnoaxa RC , cocxoamaa H3 eMKOcxH h conpoxHBAenHH Ra, npenax- 
cxByex caMQBoaSyxcAeHHK) ycHAHXCAH. 

noA6op BeAtmHHbi conpoxHBAeHHH Ra oOecnenwBaex ropHsonxaAbHocxb 
xapaKxepncxHKH, BbipaxtaKDinen saBHCHMocxb BbixoAHoro cxaSHAHSHpoBan- 
Horo HanpaxieHHH ox K0Ae6aHHH nanpajKeHHa cexH, 

/Iah yMeHbuienHH ^johoboh cocxasAaiomeH na BbixoAe cxa6KAH3axopa 
B cxeMe npHMenaioxcfl omkocxh C4, Cs h Ce. 

Ko34)HUHeHX cxa6HAH3auHH AaHHOH cxeMbi 6e3 (J)eppocx36nAH3axopa 
npH6AH3HXeAbHO paBCH 125. 

6 ) CraduAUsarop +75 e 

SAeKXpHqecKaa cxeMa cxa6HAH3axopa Aana na (pnr. 5.8. B axofl cxeMe 
npHMeHaexca oAHOKacKaAHbifi ycHAHxeAb nocxoHHHoro xoxa na nenxoAe xnna 
6AC7 {JI), HMeiomeM 6(wibmyio KpyxHsny. B KanecxBe «nponycKaK)meH» 
AaMnw HcriOAbsyexcH, Kax h b cxeMe + 350 e, xaMna xnna 6113. 
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B KanecxBe axaAOHHoro HanpaxteHna Hcnojibsyeica aacxb cyxofi 6axa- 
pea HCXoMHHKa +350 0 (14 0). 9xo nanpaxceHae BBOAHxca b cxeMy qepea 
KflTOflHbiH noBXopaxeAb na AaMne 6J5. 

JlaMBbi 6AC7 H 6J5 hmciox o6mee KaioAHoe conpoxHBAeHne h, xaKHM 
o6pa30M, noxenunaA Ha xaxoAe AaMnw 6AC7 aaAaexca nocxoanHbiH. Bxoa- 
Hoe HanpaxceHHe ycHAHxeAa nocxynaex Ha aexBepxyio cexxy xaMnbi 6AC7 
Ha SKpaHHyio cexxy axoft AaMHbi aepea conpoTHBxeHHe R4 noAaexca qacxb 

BbixoAHoro^Hecxa6HAH3HpoBaHHoro Hanpax<eHHa BbinpaMHxeAa, odecneqH- 
eaiomaa ropHSOHxaAbHocxb xapaKxepHcxHKw saBHCHMocxn BbixoAHoro Hanpa- 



fbur. 


5.8, 


;1ah yMeHbuieHna (|)ohoboh cocxaBAaKDineH na BWXOAe cTa6H.nH3aTopa 
B cxeMe npuMenaioxca cmkocth Ci, C 2 w Ca. 

ConpoTHBAeHHe Rn xan x<e, kbk n b cxeMax HCioMHHKa Hanpamenna 
350 0 CAVX<Hx AAH TOBHOH cxa6HAH3aunn cxeMbi no xoKy HarpysKH. 

flo.y^eH„e Bb,coKoro K03<t,.mHeHTB cra6„3H3auH.. npa oTHOCKTeabHO 
HH3KOM 3HaqeHHH HOMHHajibHoro Hanpa>KenHH (+ 750) npeACxaBAaex ooAb- 
luyio xpyAHocxb. AaHHaa cxeMa snaanxeAbHO Ayaiiie Apyi'Hx Hanecxubix cxeM. 
K03(})HUHeHx cxa6HAH3auHH ee 6e3 cl^oppocxaSHAHsaTopa paaen iipHMep- 
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e) CraduAusaTop — 190 e 

CxeMa cTa6HjiH3aTopa -190 0 npaHUHnnajibHO oTjiHMaeTca ot cxeMbi 
CTa6™auHH 350 0 npH^HCHHeM. BMecTo cxeMbi c nponycKaiom^i .aMnoH 
cxemti c uiyHT-jiaMnoi!, t. e.. no cymecTsy, oua npeAcraMseT c^oh aJieKT 
pOHHblH CTaOHJlOBOJlbT. OpHMeHeHHe 3TOH JiaMRbl 06yCJ10BJieH0 TCM, 

LcbMa 3Ha^HTe^bHOM TOKe. KOTOpblH AOJI^KCH ^BBaTb ^ HCTOHHHK - 1 90 0. 
cxeMa c uiyHT-jiaMnoH ABJiflexcH HaH6ojiee SKOHOMHqHOH h uejiecoo6pa3,H 
AJia ASHHoro HOMHHaAbHoro Hanpa>KeHHH Ha buxoac. 



Ha (l)Hr 5.9 npHseAena sjieKTpHqecKan cxeMa cTa6HJiH3aTopa 190 0. 
Ajih o6ecneqeHHH nocTOAHCTsa HanpHKCHHH, noABBaeMoro Jiawnbi 6113, 
BKAioqeHHbie HapajiJieAbHO BxoAy, tok, npoxoAHiUHH H^ea sth -^aMObu pe- 
ryjiHpyeTCfl TpexKacKaAHbiM ycHJiHxejieM nocroHHHoro roKa Asyx abo 
Hbix TDHOAax THna 6H9M), HMeiomHM 6ojibUJOH KoacjjHUHeHT ycHJieHHH. Har- 
^ysKa^noS^aaeTca k bhxoay BB>npaMHTea» napaaaeaBHO rnyH^aM^^ 

Ot BbinpsMHTeaa norpeBJiaeTcsi maKCHMajibHUH h 
. nHMHHe TOK, aero MaraqecKH nepepacnpeACAHeMbiH cxcmoh cTa6HJiH3aTOpa 
Me>KAy BHeiHHeH HarpysKOH h mynx-AaMnaMH. IlpH hoahoh BHeiuHeH Harpy - 
Ke cxeMa HMeeX MaKCHMaAbHO BblCOKHH K. n. A. ^ 

IlpHMeHeHHe cxeMbi c uiyHX-JiaMnoH npn mbaoh ee narpysKe neSKOh 
MHMHO H noaxoMy HepauHOHaAbHO. 

JlaMna JI\ flBAflexca KacKaAOM ycHAeHHH KaxoAHo-CBasaHHoro XHna. 
SxaAOHHoe HanpaJKeHHe cpaBHeHHH noAaexca Ha OAHy cexKy AaMHbi ox cxa^ 
6 HAH 3 HpoBaHHoro HCxoHHHKa — 350 0 qepes AeAHxeAb Rn—Ris. Ha Apy y 
cexKV AaMHbi ycHAHxeAfl noAaexcfl BxoAHoe HanpHJKeHHe. 

HoMHHaAbHoe HanpflHceHHe na BbixoAe ycxaHaBAHBaexcH noxenuHOMex- 

.HaMna JI2 HBAHexcH AByxKacKaAHbiM ycHAHXCAeM nocxoHHHoro xoKa, 

HMeiOLUHM CBH3b MBJKAy KaCKaABMH HCpeS AeAHTBAH Ha COHpOXHBAeHHHX, 
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K -350. no.o.. «c™,„„k - .90« ne «o«e. 

i:rHr'-”.S''Hr - .H..- n.3oe Me„3.e, ,e« y 

HCTOMHHKa —350 0. HOTOMHHKa — 1 90 8 H BblCOKHH K03Ct)HUH- 

npHHUHn nocTpoemiB cxeMbi neryjinpoBKH no ceiH h no 

CHT cTa6HJiH3auHH no3BOJineT He bboahtb b nee peryji p 

ToKy narpysKH. ^nPMPHXoB Cn—R^ h C 3 — i^,o, h ewKOCTb 

PC_nenoMKH, cocronmne h 3 3JieMeHT0 2 cnY>KHT ajih 

^Hr^x^e cra6H.H3aropa. 

4. 06mafl 3 JieKTpHMecKasi cxeMa npHOopa 3CB-1 
Ha ,t,Hr. 5.10 npHBom.Tca o6«aa -eKTpHaecKaa cxeMa npaOopa SCB-l, 

noKaabmarowaa coeAHHCHHa '=''° cboh npeAOxpaHHteaH h ofimaa 

TpaHCilJopMaTOpbi sBinpaMmeae KOTopbift BOioaaeTca b cetb 

BbiKAKmaTeab noAKAJoaeHbi k THna' 311^-58. MeTbipe aaMnoMKii, 

220 8, 50ai( lepea npHOopa, cHrHaaHaapyioT o bkaio- 

So”™r KTSo^'ir^Tb.p'eX ^CTa6„AHaHpOBaHHb.X HCTOaHHKOB 

^'^°'^Hanpfl«eHHfl c (jjaabTpoB ®“"P”““J“g TaK»e Asa HaKaab- 

saTopoB. BbixoAHbie CTaOH^HsnpoBaHHb P ^ 

Hbix HanpHJKeHHfl: 6,3 e, 3,4 a h o,o , • Ebixo/LHbie KJieMMbi 

cbopMaropoB hctomhhkob - 350 h h /b0, nociyi.d 

H Ha ABa BbixoAHbix cAy>KaiuHe aah peryAnpoBKH h 

Bee noTeHUHOMerpbi BbiHeceHbi na naneAb yn- 

Ta^r^Hr^n^^ 

r™;s ;r3i "».« - — — ■ 

3 Ha 4 eHHH HanpHKeHHH cyxoH OaxapeH. 

5. KoHCxpyKUHfl npH6opa 

OOiUHH BHAT^AOKa HHTaHHH THHa “paMe^Hm 5.12 

Z b“a -roH."-Mn‘:\ ™%Hr, 5.13 bka npaOopa co CTopoH. 

Sr H^HKa"" H A06aB0aH« conpoTBBAeHae R, obmpaMHTeaa 

" "™H™rTpT«ZpMlTOpaMfUcnoAO>KeHa naara c KeHorpoHaMH. HaA hch 
noMcma^r^etfpe cb^Hbie naa™ cTaSHAHsaTopoB. 





Jlawnbi B 6jioKe pacnojiaraioTCH ropMaoHiajibHO h Kpenarca npyjKHH* 
HblMH JiaMnOBbIMH AepKaTejiBMH. 



5 . 11 . 


C o 6 paTHOH CTOpOHbl (cO CTOpOHbl MOHTaJKa), npOTHB njiaxbl C KCHO 
TpoHaMH pacnanoHceHa c'beMHaa njiara c sjieKTpojiHXHiiecKHMH KOHAencaxo- 
paMH (pHjibTpoB BbinpHMHTejieii ((j[)Hr. 5.13). 



5.12. 5.ia 


Ml 

Ha BepxHCH c^eMHOH njiaxe ((J)Hr. 5.11) naxojiHTca nanejib ynpasjieHHJi : ' 
npH6opoM. B ueHTpe nanejiH pacnojioxeH AByxuiKajibHbiS KOHTpojibHbifl w 

CTpejioBHbifi BOJibTMerp (Ha 100 h 400 a) 6jioKa, a nofl hhm pywa ncpe- ‘ 
KJiFoqaTejiH, cyiyxamero pjia noAK/iKweHHH BOJibTMerpa k BuxonaM CTa6HJiH- 
aaropoB h k AsyM KOHrpoAHpyeMbiM HanpaHceRHSM arajrQHHbnc fiaxapeft. 
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C^eBa or Bo.«bTMeTpa naxoAHTca npeAoxpaHHtejiH h CHraaAbHbie aaM- 
noHKH TpaHC^iopMaTopoB, a cnpaBa — noTeHUHOMerpbi ycranoBKH HOMHHa- 
JlOB craOHAHSHpOBaHHblX HanpHKeHHfi. 

HaA BOjibTMerpoM pacnojioxceHbi KAeMMbi BbixoAHbix HanpnjKeHHH ojio- 
Ka, cereBofl xyMdJiep h BHJiKa BXOAa uiAanra nHTaHHH. Ha $oto 5.1 

BHAHbl ABa BblXOAHUX lUieKKepa, HBJIHIOmHeCfl BbIXOAaMH djIOKa nHTaHHH. 

Jljia o 6 ecneqeHHH hboOxoahmoh BenTHjiHUHH BepxHaa naHejib HMeex 
«(l)OHapH» , 6 oKOBbie cxeHKH— )Kajii 03 H, a AHO — nep 4 )OpauHK). 

aaiAHXbi ox HarpeBa cxpeAoqHufi BOJibXMCxp HMeex KO»yx c ac- 
OecxoBOH npoKAaAKoS. 
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OrjlABJlEHHE 

Cxp. 

Ot pe^aKTopa ; 3 

r Ji a B a 1 

HasHawcHHe h ccHOBHbie xexuHMecKHe xapaKxepHCXHKH 
ajieKxpoHHoii aHHefinoH koacjih xnna HFIT-S 

r JI a B a 2 

FlpHHUHnbi nOCXpOCHHa CXeMbI MOACJIH 

§ 1. npiiHunn AeScxBiia Gjiokob onepauHOHHhix ycHJiHX^Jien 8 

§ 2. npHHUHn BBOaa K03(|lHUHeHT0B HCCJlCAyeMOH CHCXeMU 11 

r JI a B a 3 

BjioK-cxcMa MOAejiH h ee oSmee KOHcxpyKXHBHoe o4jopMJieHne 
r JI a B a 4 
Ejiokh MOACJIH 

§ 1. OnepauHOHHbift ycHjiHxe.xb BOy-2 h ycHjiaxejib nocxoaHHoro xoKa ynT-4 . . 17 

§ 2. CMeHHbiH 6.XOK nepeMeHHoro KoaiJiHUHeHxa CB-3 22 

§ 3. CMeHHbiii 6 jiok nocxoHHHoro K03({)HU,HeHxa CB-4 26 

§ 4. Bjiok ynpaBjieHHH 28 

§ 5. CneuHajibHbiii KBapueBuft renepaxop CKr-2 33 

§ 6. Pacnpeaejinxe.abHbie kojioakh ajih BOy-2 37 

§ 7. PacnpeaejTHxejibHbie kojioakh AJia CB-3 39 

r A a n a 5 

iViCIlXam MOAeJJH 
r .1 a B a 6 
riHXaHHe MOACJIH 

§ I. Pe>KHMbi naxaHHH MOAejiii 43 

§ 2. 3.xeKxpoHHO-cxa6njiii3HpoBaHHbiii Caok nuxaHiia 3CB-1 4i 


OpHMeHeHHe sjieKxpHqecKHx MOflejiefi oiKpuBaeT HOBbie 6ojibiiiHe nep- 
cneKTHBbi npH HCCjieflOBaHHH AHHBMHKH cHcxeM BEXOMaxH^ecKOFO peryjiHpo- 
BBHHH, CJieflSimHX CHCXCM H yCXaHOBOK BEXOMaXH^eCKOFO H AHCXaHUHOHHOXO 
ynpaBJieHHB. 

OcoSeHHo ueHHo npH bxom npHMeneHHe xbkhx sjieKxpHqecKHx MOAejiefl, 
Koxopbie no3BQjiB!OX FipoBOAHXb BbiuieyKaaaHHbie HCCABAOBaHHH B Haxypajib- 
HOM MacLiJxa6e BpeMeHH, x. e. npHroAHbi ajih conpH>KeHHH c peajibHWMH 
aBXOMaxHHecKHMH peryjiHXopawH h aPYEhmh npH6opaMH aBXOMaxHMecKoro 
peryjiHpoBaHHa hjih ynpaBjieHHH. 

3jieKxj30HHbie jiHHCHHbie MOAejiH cxpyKxypHoro XHna, k KoxopbiM ox- 

HOCHXCH H onHCbiBaewaH HHJKe MOAGJib HnT-5, BHOJiHe npHroAHbi AJiJi 

npoBeACHHH HCCAeAoeaHHH b HaxypaAbHOM MaciLixa6e BpeMeHH nepexoAHbix 
npoueccoB b AHanaaoHe Macxox ox AOAefi repua ao HecKOAbKHX repu. 

Moag-hh cxpyKxypHoro XHna npHMeHHKDXCH oSbmHO npii MOACAnpoBa- 
HHH qacxHOH CHCxeMbi, cocxoameft h 3 odTjeAxa h annapaxypbi peryAHpoBa- 
HHH HJIH ynpaBAeHHR. CocxoHX OHH H3 oxAGJibHbix 6ji0K0B-3BeHbeB, oxo6pa- 
jKaiomMx no caoeft AHHaMHKe oxAeAbHbie y3Abi oa-beKxa hah BbiiueyKaBaHHoft 
annapaxypbi. CxpyKxypnan MOACAb, co6paHHaH h 3 xaKHX sBenbee no qacx- 
HOH CXeMe, KaK npaBHAO, npHrOAHa AAA HCCACAOBaHHH KaKOH-AH6o oahoh 
S aAaMH, CBH3aHHOH C BbifiopOM onXHMaAbHOH BeAHMHHbl AAA XOFO HAH HHOPO 
(j)H3HMecKoro napaMexpa. 

Ho CBoeMy ycxpoflcxBy xanaa MOACAb AemeBAe, npome h xpaHcnopxa- 
CeAbHee moagah MaxpHMHoro xHna (cm. dpoiuiopy «3AeKXpOHHaH AHHeftHaa 
MOACAb XHna MnT-4» OAHaKO MaxpuMHaa MOACAb (Koxopaa oAHOBpeMeHHO 
CAy>KHx aAeKTpoHHierpaxopoM) ABAaexca 6oAee yHHBepcaAbHoft h 6o.nee 
MoCHAbHOH B pa6oxe. 

B " cooxBexcxBHH c HAGHXHqHocxbK) pHAa 6aokob MOAGAH HnT-5 H 
moagah Hni 4 cooxsexcxByiomHe Mecxa AaHHoft 6poiiJiopbi noBxopaiox 
aHaAorHHHbie pasACAH 6pomiopbi «3AeKxpoHHaH AHHeHHaa moagab XHna 
HnT-4». 
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r^iaea 1 

HA3HAHEHHE M OCHOBHblE TEXHHHECKHE XAPAKTEPHCTHKH 
3J1EKTP0HH0H JIHHEHHOH MOflEJlH THHA HHTS 

S.iiCKTpoHHaH jiHueiiiiaH Moa,ejib xnna HOT-S, 

npeAHaanaMC'Ha a.ih iicciie^oeaHUH AHHaMHKH peryjinpyeMbix 
ofi-bCKTOB, onncbiBaeMbix ciicreMaMH .nHHeiiHbix AH(})epeHu,HajibHbix ypasHe- 
HiiH Hn;ua 


dt 


j=l 


(/-=1,2, 3.../1), 


( 1 . 1 ) 


A'j M A'j — neiiSBCCTHbie 4)yHKunii BpeMCHH t, 

f^{t) — BOBNiyiuaionuie BOBAeficTBUfl, 

— K03cl3iimieHTbi iiHierpupyeMOH CHcreMbi. 

rio npuHiiiiny nocrpoeHUH MOAe.Tb HOT-S othochtch k MOiiejiHM crpyK- 
Typnoro xnna h npeAHasHaqeHa ajih pemeHUH yacxHbix Baha'i npn Hccjieao- 
Bannn B Aaoopaxopubix yo.noBUHx cHcxeM aBXOMaxH^ecKoro peryjiHpoBaHHa. 

HH>i\e npiiBOAHxcH ocHOBHbie xexHJiqecKne xapaKxepiicxHKH mojCvIH 

HOT-S. 

1. Moae.'ib HOT-5 cocxohx hb KOMnjieKca oxaeabHbix, KOHcxpyKXHBHo 
He CBHBaHHbix o.noKOB, HB Koxopbix cocxaBjiflexcH cxeMa MOAejiH qacx- 
Horo c.iyHaa, b cooxBexcxBUH c HHxerpHpyeMoft cHcxeMOH (1.1). 

B HopMa.abHbii'i KOMnaeKX MOAe.nii bxoahx: 18 6jiokob oriepaunoHHbix 
vciianxeAeii BOy-2 (12 ochobhbix h 6 flonojiHHxe.nbHbix) , 18 Sjiokob nepe- 
MeHHh'X KC3(|)Mll,!{eHX0B CE-3, 18 6.^0K0B nOCXOHHHHX K034)HUHeHX0B CB-4 
H 6 jiok ynpaBAenHH MOfle.Tbio, a xaK>Ke iicxomhhkh nHxaHHH, coeziHHHxejib- 
Hbie KOAOAKii, coeAHHHxe.ibHbie Ka6ejiH h mnypu. 

2. Ka>KAbiH Sack onepauHOHHoro ycHjiHxejia MOJKex BbinojiHSXb 4)yHK- 
UHii HHxerpiipyiomero BBewa c ocHOBHbiMH nocxoBHHbiMH speMeHU 7=1, 
0,1 H 0,02 ceK., ycHAHxe.TbHoro BBena c KO3(|3iiUHeHX0M ycHJieHHH 0,001, 0,01, 
0,1, l.S, 10, 50, HHBcpxupyiounero Bsena n cyMMitpyiomero BBena c xpeMH 
OCHOBHbl.MH BXOAaMH H BHaMHXe.lbHWM MHC.nOM AOnOAHHXe.TbHblX BXOAOB 
(npvi npHCoeAHHe.HHH AcncAHMTe.ibHbix conpoxHB.ieHHH K cexKe bxoahoh 
.’ laMHbi ycH.TMxeaa) . 
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TaK H aaBlICIIMblMH OT BpeMCHII (nepCMCIlHblMIl). 

3HaqeHii5i iix wa MOAe.nii ycTanaBaiiBaioTCH n Biiac npoiiaBCACHiia ;myx 




pcMcmioro Kn3cl)imiicHTa. II iMOKCT GbITb yCTaHOBJieiia 

paBHOii 1,5, 1,0, 0,75, 0,5 0,25 h 

0,1 ccK., B saBHCiiMOCTii OT A/niTejibHocTii iiccjiCAyeMoro npouecca. 

BpeMfl nojiHoro paooaero mmaa moacjih, cooTBCTCTByiomee 100 Hurep- 
BaaaM To no ecu BpcMCHii, npii 3 tom iiMeei SHaneHiie 150, 100, 75, 50, 25 
HAH lOceK. 

TXjin yBeAimeHHH tomhocth bboah nepeMCHiibix Koacj^HHiienTOB ctjj(^) 
Ka>KAOMy H3 HHx iipHAaeTCH AonojiHiiTe.fibHbiH iiHAHBHAya.nbHbiii MaciiiraO- 
HblH MHO>KHTejlb Afaj laKHM oOpaSOM, BToObl HMOAO MeCTO paBOHCTBO 

ajj {t) = aj- {t) i , (1,3) 

TAe: 
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Ko 3 (|)HUHeHT Ka] MOKCT HMCTb 3HaMeHllH: 1, 0,75, 0,5, 0,25, 0,1. Ecah 
M aKCliMaAbHoe SHaneHMe anpoKCiiMHpyeMoro rpac})HKa ajj ^ax npH /Caj = ^ 
MaAo, TO 3a CMOT yMeHbmeHHH MaciuTaOHoro K034-iHUHeHTa Ka\ mojkho yBe- 
AHMiiTb ajjmax” ^CM caMbiM anpoKCHMiipoBaTb rpa(J)HK nepOMCHHoro koa^h- 
UHCiiTa OoAbiHiiM HHCAOM CTyneHeii no och opAHHar. 

4. nepeMCHHbie ciicTeMbi (I. I) Ha MOAe.’in Bbipa>Ka}OTCfl b bhag 

MrHOBCHHbix sHaMeiiHH Haiipa>KeHHH nocTOHHHoro TOKa na BbixoAe 6aokob 
onepauHOHHbix ycH.niiTeAOH U[{t), npiiacM AHariaaoH hx iisMeHeHHH ackht 

B iipcACAax ± lOO 8 . 

5. B MOAGAH iipeAycMOTpeHO saAaHHe ACBaTH HanaAbHbix ycAOBnn ne- 
peMCHHbiM U[{t) ii.'iH nocTOHHHbix BosMymaiomHx BOSAGHCTBUH. 

6. ConpHAieHiie moacah HnT-5 c peaAbHbiM peryAHTopoM npoHSBo- 
AHTCH C nOMOLUblO TMIlOBblX OAOKOB OnepaUHOHHbIX yCHAHTeAeil BOy-2, 6ao- 
KOB nOCTOHHHbIX K 03 cj)IimieHTOB CB-4 H 6aOKOB nepeMeHHblX K034)HU,HeHTOB 

7 . ToAHocTb peiueiiHR cHCTewbi (l.l) Ha MOACAH HnT-5 onpeACAaeTCH 

CACAyiOtmiMH OCHOBHbIMH (liaKTOpaMir. 

1) TCHHOCTblO BbinOAHCHHA MaTCMaTHMCCKHX ACHCTBIIH OAOKaMH OHepa- 

UHOHHbix ycHAHTeACH, KOTopaH paBHa ±0,2%; 

2) TOMHOCTbK) 3aAaHli5I K03[l)HHHeHTOB HHTePp lipyCMOH CHCTeMbI, 

paBHOH ±0,5% 3HaAeHiiH MacLUTaOnoro K034)HUHeHTa; 

3) ApCHtl^OM yCHAHTCACH HOCTOHHHOrO TOKa, KOTOpblH FipH peiHCHHJ^I 
CHCTeMbI (l.l) Ha MOABAH HTpaCT pOAb MBAblX BOSMymaKDIUHX BOSACHCTBHM. 
Aah ycHAHTeAcii ynT-4, npuMCiiHeMbix b OAOKax onepamioHHbix ycHAHTe- 
Aeft 50y-2, Apeiu)), npHBCACHHbiH ko bxoav, paeeH I— 2;Me aa 10 mhh. 
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rjiaea 2 

nPHHUHnbl nOCTPOEHHJI CXEMbI JWOAEJIH 

Ajih pemeHHa sa^aHHOH cHCieMbi ( 1 . 1 ) JiHHeHHan s.neKTpoHHaa MOAe.'ib 

AOAJKHa COCTOHTb 113 cjieAyioiUHX 3BeHbeB: 

a) 6 jiokob BBOAa nocTOBHHbix n nepcMeHHbix KOScjiimiieHTOB, c no- 
MombK) KOTopbix ocvmecTBAHeTCfl yMHOxieHne nepeMeHHbix b\{t) Ha ko 3- 
cinmiieHTbi ajj {t)\ 

6) cyMMiipyiomiix aaenbeB, npoHaBOAHiUHX cyMMupoBaHiie BeAHHiiH 

o.yAt) 

b) MaciuTaCHbix 3 BeHbeB, onpeAeAJiiomHx MacuixaG Km^ KoscliimiieH- 
TOB aj:(^) Kax<Aoro ypasHeHHH nepBoro nopnAKa CHCTewbi ( 1 - 1 ); 

r) nHxerpHpyiomHX aBeHben, npoiiaBOAHmiix HHTerpupoBamie cywMbi 




j=l 

a) iiHBepTiipyiomiix BBCHbeB, c noMOiubio KOTopbix 3naK npii nepeMCH- 
iibix U-^ {t) Ha BbixoAe HHTerpapyiomiix aaenbeB iisMCHHeTcn na npoiiiBO- 
no.’ioxiiibiii. 

Onepauini cyMMiipoBaHiiH, yMHox<eHim na MacmTa6Hbiii KoacpniuieiiT, 
iiHTerpiipoBamiH ii iinBepTiipoBaHiiH b MOAejiii HnT -5 ocymecTBJiaioTca 6.no- 
Ka.Mii onepamioHHbix ycii.niiTe.neii. 

§ 1. nPHHU.Hn AEHCTBHJI BJIOKOB OnEPAU.HOHHblX yCMJlHTEJlEH 

AeiiCTBiie onepamioHHbix yciiAHTeAeii ocHOBbinaeTCH Ha npiiMeiicHiiii 
yciiJiiiTe.na riocTOMHUoro Toxa c SoAbiHiiM KoaclHiniiciiTOM ycii.neHiiH ii r.iy- 
60KIIMH OTpimaTe.nbHbiMii oopaiHbiMii cbashmii (cm. cjnir. 2 . 1 ) 

Ec.tih ycii.niire.nb nccTOHHHoro Toxa iiMeex oxpimaxe.nbubiii xoaclHiuiieiix 
ycH.neHiiH n 11 oecxoHeMHo ^o.nbuioe iixoAHoe conpoxiiB,neHiie, xo ypanHCHim, 
oniiCbiBaioiuiie cxewy (|)iir, 2 . 1 , Morvx fibixb sanHcaiibi b c.ncAyioHieM hhac: 

E{p)-=-e{p)k, 

U(p)~eip)^iZyip), ( 2 . 1 ) 

e(p)-Eip)=iZ,(p)- 


OxcKiAa CABAyex, hto onepaxop xaxoro SBena paBen: 

Z2(p) 




z,(p) + b[ZM + z.Ap)] 


K(p)==- 


^(p) ' 

ZAP) , i. L fi 

k ‘ + Z,(rt 


( 2 . 2 ) 


Kax bhaho 113 Bbipa>KeHHH (2.2), onepaxop asena npn K03(|HiiJ,HeHxe 
ycHAeHiiH yciiJiHxeAfi /J -> 00 ne aaBHCiix ot BCAiiMiinbi k h pasen 


K{p)=- 


zAp) 

ZM' 


Ecah 


Z,(p) = Ri, a Z.(p) = Ri, 

R. 

K{p) = -fi^ 


( 2 . 3 ) 


( 2 . 4 ) 


II 3 BeHO fiB.nnexcH ycHAHxe.nbiibiM (ii.nii, xoHHee, Macuixa^HbiM). B nacxHOM 


A4*PJ 


^2 (PI 

‘W 

L 





t r — 4 

2.2. ly-iOK-cxcMa liHTerpHpyio- 
mcro 3BeHa. 

civ>iac null R, = R' '>"<>. ii<^ inMCiism nepoMcimoii no nc.-inniine, MCHiioT 
CO 3110 K 11 a ofipaTiiwii, T. c. c.nvwiil nunepTopHUM ancllOM. 

rip 11 ^ 

z,(/-)-R H ZM = jc' 


cl>iir. 2.1. DnoK-cxcMa oncpauHouiioro 
yCH.lHTC.llI. 


/<(/>) = 


1 


" pRC ’ 


( 2 . 5 ) 


X. e. aneiio cxaHOBiixcfi iiiixerpiipyiomiiM (cm. limr. 2 . 2 ) c iiocxohhiioii npc- 
C noMoiubio cxcMbi Bx.nioMemm oopaxiiwx ciHiacii iia yciLniixe.ib nocxo 
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iJHHoro TOKa, npHBefleHHOH Ha (jHr. 2 . 3 , ocymecTBJiaeTca cyMMHposaHHe 

HeCKOJlbKHX BejIHMHH. 

3x3 cxeMa onHCbmaeicH cjieAyiomH^iH ypaBHCHHHMH. 
n 

5] ^ j = ^0 5 
j-1 


e-U^ 

i—RT’ 

R. ' 

£ == - /Jg , 




' + t (’ + S- 






B npeaejie npH k-^oo 






(2.7) 


( 2 . 8 ) 


B MoaejiH B KaqecTBe vcnjiniejm nocTOflHHoro Toxa npiiMCHHeicH yen- 

jiHiejib Twna ynT-4 c K03t|Jii- 
° UneHTOM ycii.ficHna k =- 40000 . 

ripii TaxoM xo 3 cl)muieHTe ycii.nc 

HiiH ToanocTb Bbirio.’iiieHMH pac- 
CMOTpeHHblX MaTCMailiMeCXHX 

onepauiiii b ociiobhom onpcAC- 
.MaercH TOBHocibio naroTOB.neHHH 
iiMncABHueB oOpaiHbix CBHseii 

ip) ip)' 

ripHHunnna.nbHaH cxomh 
u.noxa onepauHCHHoro ycii.MiiTc.iM 
(BOy-2) Mojic.nii HnT-5 npe/i- 
craB.ficua Ha cpMr. 2 . 4 . 

TywojiepaMii /Cj— u 
cxcMC ocymecTB.inercH nx.niB'ie 
line BXOAHbix conpoTiiB.Mcmiii 
oOpaTHoii CB5I3II a ly.M - 

OaepaMH /Ts — /Ts— con poTHBJieHHH oOpaTHcni cbh 3 h / tj,; - /?s n eMxocTiiC'. 

RXJIIOMeHHbIX MejKAy 

10 



‘t’Hr. 2.y. BjiOK-cxcMa cyMMupyiomero sBCua. 


BXOAOM ycH.nHTe,n5i nocTOHHUoro Toxa ii cro bnxo.io.m. 


B.nox cnepauHOHHcro ycnjiHiejifi npn stom Mo>xeT BbinoAHHTb (|)yHKUHH 
MacuiTaOHoro, niinepTHpyK)mero, HHepUHOHHoro n HHTerpHpyK)mero sBCHbeB 
C paSaHHHblMH nOCTOHHHblMH BpeMCHH H pa 3 AHMHblM XOJlHHgCTBOM B.XOAOB. 
K.fiH VBe.riHHeHHH xo.nHHecTBa BxoAOB onepauHOHHoro ycH^iHxejiH B ero cxeMe 



npeiYCMOTpeHa B03MO>XHocxb noAx.moHeHHH x cexxe yciiJiHxejiH nocxonnHoro 
Toxa AonoAHiiieabHbix (BueuiHiix) BxoAHbix conpoxiiBJieHHH oOpaxnoH cbh 3 H. 

florpeiuHocTb Bbino.'meHiiH onepannii cxeMoft OAOxa onepauHOHHoro 
vcmHiejiH He npeBbiuiaer BeAiiMHHbi ± 0 , 2 %, xax xax Be.nnqHHb! conpoxHB- 
aennii oOpaTHon cbh 3 h — noAi'OHHiOTCH x noMiinaJiy c xoHHOcxbio 
- 0 , 1 %. 

§ 2 nPMHUHn BBOAA K09‘t>HHHEHTOB HCCAE^HVEiVlOFl CHCTEMbI 

BaOK BBOAa X034)HmieHT0B HMeex CBOeft OCHOBHOH c|)yHKmie’i Boenpo- 
llSBeACHlie BO BpeMCHll rpa(})HKOB XOacilHmiCHXOB XOTOpbie OXAHHa- 

;iHCb 6bi OT rpacjAixoB xo3(|inmieHTCB 

CIlCXeMbl ( 1 . 1 ) TOAbXO Mac- +11} [P 
ujTaooM. no.'iyHCHHe nepeMCHHUx xo- 
3Cl)HHHeHTOB . aij (^) 'B MOACAH OCy- 
LAeCTBAfleXCH C nOMOLUblO CXeMbl .'IH- 
iieHHoro noTeHiuioMexpa, ii3o6pax<CH- 

Hoi; Ha (}nir. 2 . 5 . 

BbixoAHoe HanpHXieHHe Ajj Mex<- 
Ay ABH>XXOM nOTCHUHOMexpa H SeMAei! 

OyAex paBHo “ij ( t) L!] b tom c.nynae, 
ecAH abh>xox noTeHUHOMerpa nepe- 
MemaexcH xaxHM oOpaaoM.MTO oxholuc- 

le ccTpOTnB,,eH„/Me>«Ay AB,i,h<kom h Hana.nOM nOTeHuhOMexpa^ k noiHOMy 
COnpOTHBACHHlO HOTeHllHOMeTpa R B Xa>XAblH MOMeHT BpeMCHH OVACT paBHO 

11 





4 >Hr. 2.5. npiinmm AeflcTBua iiepe- 

MCHHoro KoacJiHUHenra. 
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3HaHeHHK> cooTBeTCTByK>mefl opAHHa™ Ha rpa<!.HKe nepeMeHHoro K03<l>HiUi- 
ema ai,(^) (CM. 45Hr. 2.6): 

Pojib noTeHUHOMexpa, abhkok Koroporo 2°7 

nporpaMMe. b Mo.ea,, B^unoaHae. ycTpoAcTBO, npe.cTa^BaeHHoe^Ha 

ro nepeKJiioqaiejifl H (Tuna 
HCKaTejifl lUH 50/4), na o6- 
MOTKy KOToporo no^aioTcn 
iiMny.nbCbi c HeKOTopoii no- 
CTOflllHOH qacTOTOH /, ocy- 
iiiecTB.afleTCH cKaqKoo6pa3- 

Hoe nepeMemcHHe ABna<Ka 
noTCHUHOMeTpa noKa- 

saHHoro Ha [{^nr. 2.5, hto 
SKB iiBaaeHTHO paaoiiOHHio 
rpa(})HKa BOcnpciiSBOAHMo- 
ro nepeMCHHoro K03tl)iiuii- 
CHTa Ha paBHbie iiHiepBa- 
jibi To no ocH BpoMeHii. 
3a oflHH pa6oqHH hhkji lua- 
roBbiH nepeKjnoqaiejib ^e- 
,naeT cto maroB h Boaepn- 
maeiCH B HCXOAHoe no,ao- 
• }i<eHHe Ha ny.ieBVio .aaMeab. Hpn 3 tom rpaci^nK nepcMCHHoro K03c|)nuneHTa 
na36HBaeTCH no och Bpe.MeHH Ha 100 paBHbix HHTepBa.noB. BHyipn Ka>KAoro 
HHiepBajia BeanMHHa K03(]3HmieHTa ocTaercH HeiiaMennoH n mowct ycxa- 
HaBaiiBaxbCH c noMombio AByx cxoceKunoHHbix AeJinxeacH HanpB>KeHii}i U, 
H z3, nyxcM coe,XHHeHHH .naMeaefl HCKaxe.na c cooTBexcxByiomuMii BbiBOiiaMH 
AejniTe.neH na cnemia.abHOM naSopHOM no.ne. OpH 3 tom Ha6op^3HaHeHHH 
ctr it) nponaBOflHTCH no ysaoBbiM tomiom Ha6opHOH cexKii, odpaayeMon 
BVayJibxaxe paseneHHH rpa(})HKa KC3tj)HUHeHTa no ocn npeMCHU (ox 0 
AO ) H no OCH opAHHax (or + 1 ao 0 h ox 0 ao — 1) na 100 paBHbix 

yqacxKOB. 

TaKHM odpaaoM, npH nepeMemennn mexoK ncKaxcAeii no .naMCAHM 
HanpH>KeHHe Ha BbixoAe xaxoH cxeMbi SyAcx paBno = tao 

BCAHqHHa aij(^) HBAHexca KpHBoil, cxyneHqaxo anpoKCHMHpyiomeft rpa(l)iiK 

BOCnpOHSBOAHMOro K03i+»MUHeHTa. 

6oAee xchhoh anpoKciiMannn rpac})HKOB riepeMCHHwx K03cl)imiieH- 
xoB, X. e. AJiH anpoKCHMauHH bo3mo>kho 6ojibiuiiM qHC.'ioM cxyneHefi, neaa- 
BHCHMO ox HX BeAHHHHbl H BpeMCHH paSBepXKH, npCAyCMOTpeUbl nOCTOHHHblH 
MaCmxa6HblH MHO>KHXeAb Ka] n BC3MO>KHOCXb H3MeHeHHH BeAIiqUHbl To c 
noMombio HSMeHeHHH qacxoxbi HMnyAbcoB, noAaBaewbix na o6MCTKy a.neKX- 
poNiarHHxa iicKaxeAH. Maciuxaenbiu K03(})HUHeHX /(^j nMcex aHanenHa: 1, 
0,75, 0,5, 0,25, 0,1, a BeAimHHa To, paBHaa Tm/lOO— SHaqeHHH 1,5, 1,0, 0,75, 
0,5, 0,25 H 0,1 CCK. COOTBCXCTBCHHO AJiHxeAbHOCXb OAHOFO paSoHcro IlHKAa 
cxcMbi MOAC.nii paBHa 150, 100, 75, 50, 25 h IOcck. 



JXjih cTa6HAH3aAHH qacxoxb! / nepeKJiioqeHHH mexoK HCKaxeAH c tcm, 
qxoSbl AJIHXeAbHOCTb HHTCpBaAa To = 1// XOAHO COOTBeXCTBOBaAa SaAaHHblM 
Ha MOACAH BCAHAHHaM, B MOACAH npHMeHHexcfl KBapucBbiH rcHepaxop 
(cm. (|)Hr. 2.7). 
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Bboa nocToaHHbix KoacjDHUHeHTOB ocymecTBJiHeTCH aHajioFHHHo nepe- 
MeHHblM K03(j)HlJ,HeHTaM C BOMOLUbK) AeiOAHOrO AeJlHTeJIH HanpHJKeHMfl, 
npeACTaBjieHHoro Ha (|)Hr. 2.8. 



28. npHHUHnHa.ibHan c.xcMa fiJiOKa nocTOsmioro K034)HUMeHTa. 

AeJiHiejiH HanpaKCHHH D, h D, HMeiOT no OAHHHaAuaxH cckahh paB- 
Hbix conpoTHBjieHHH, a Ae,nnTeAb — 10 ceKUnfi. Hpii npHHHXbix b cxewe 
BejlHHHHaX A^IH Tj, To, /'3 HMeiOX wecxo COOTHOliieHHH 


Tg = Ofir.,, 
r, = 0 , 2 r,. 


(2.10) 


ConpoxHB.neHHH Me>KAy ABn>KKaMH (a, 6) ii (0, a), thkhm oOpaaoM, OyAyx 
paBHbi: 

2r,10-(),2n 

ra,6 = — ^ — — — r, , 

2ri-f-10.0,2ri 


- 2/-.10-0.2r2 
’ 2r2 + 10-0, 2 ra 


(2.11) 


noaxoMy HeaaBHCHMO ox noAOH<eHHH a 3 h>kkob a, 6, 0 , a Ha AeAHxeAb Do 
OyAex BcerAa ncAaBaibCH HanpameHiic Dgc-^Dj/lO, a Ha AejiHxeAb D.— 
iianpH>KeHHe Dj/ 100 . 

TaKHM oOpasoM, Hanpn>KeHHe iia bbixoac cxeMw ( 2 . 8 ) oyAcx pauHo: 

H "" («i+0.1«2+0,01«3), (2.12) 

r-AC Ai, A2, — HOMepa BbisoAOB ceKUHii Ae.nHxeAeH (a, h as MeHnioiCH 

ox 0 Ao 9 , a A 3 ox 0 ao 10 ). C noMou^bio n\ Ha 6 npaexcH nepBan, c no- 
Moiubio th — Bxopaa n c noMombio a^ — ipeibH 3HaHamne iiH(j)pbi hocxohh- 
Horo K03ct)Hu,MeHxa npii nepeMCHHOH U), Snax K03(|)HLi,HeHxa HaMennexcH 
c noMoiAbfo nepeKjiioMaxejin FI. 
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rjiaea 3 

BJIOK-CXEMA MOAEJIH 

H EE OBIUEE KOHCTPyKTHBHOE OcI>OPMJlEHHE 

BAOK-cxcMa MOAeAH HFIT-S npHseAena na 4 )Hr. 3 . 1 . 

B Hee bxoahx CAeAyfomae ocHOBHbie ysAbi h 6aokh: 

1 ) 6 aokh onepauHOHHbix ycHAHxeAeM xiina BOy-2 — 18 lux., 

2 ) 6 aokh nepeMeHHbix K 03 (l)Hij,HeHX 0 B xnna CB -3 — 18 » , 

3 ) 6 aokh nocxoHHHbix K 034 )HUHeHX 0 B XHna CB -4 — 18 » , 

4 ) nyAbx ynpaBACHHA MOAGAbio, 

5 ) pacnpeAeAHxeAbHbie koaoakh niixaHHH BOy -2 (oAHa ocHOBHaa na 
12 BOy -2 H OAHa AonoAHHTeAbHaH na 6 BOy- 2 ), 


f 5/iOMC6-3 \ bnoui^b-^ \ bJioHu 50y-i^ 
I fQfCEll® I m 0 © I 0101(^1 

]®® I0B0| 00 
]@{i 1 0 0 0,00 
]@ll 100 0, 00 



^3506 -m 

4>nr. 3.1. D.noK-cxeMa moagjih 1401-5. 


6 ) pacnpeAeAHxeAbHbie koaoakh 6 aokob CB -3 (3 ko.ioakh na 6 CB-3 
Ka>KAaH) , 

7 ) 6 aok nHxaHHH xiina 3 CB- 1 , 

8) KsapueBbiH reHepaxop XHna CKr-2. 

ripH COCTaBAeHHH UaCTHOfi cxewbl 6 aOKH MOACAH HnT-5 COeAHHHEOXCH 
Me>KAy C 060 H C nOMOLUblO KOMMyxaUHOHHbIX IHHypOR II IlJAaHLOB B COOTBex- 


Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 










CTBHH c peuiaeMofl chctcmoh, npHneM pacnojiaraiOTcyi ohh b HaHdojiee yflo6- 
HOM nOpyi^lKe C TOHKH 3peHH5l MHHHMaJlbHOft flJIHHbl COeflHHHieJlbHblX lUHy- 
pOB. 

06mnH BHfl MOflejiH HnT-5 CO CTopoHbi JiHUCBbix oaHejiCM ee 6 jiokob 
AJ iH AacTHoro cjiynaa CHcieMbi 2-ro nopHAKa npeACTaeACH na (J)Hr. 3.2. 
B ueHxpe MOACAH B ABa 3Ta>Ka pacnoAOA<eHbi 6 aokh onepauHOHHbix ycHAH- 



^)nr. 3 , 2 . 06 mnH BMfl MOAejiH I 5 nT -5 aah MacTnoro c.nyqan cucreMbi 2 -ro iiopHAKa. 


xeACH, nepeMeHHbix KoatjjHUHeHTOB m nocroHHHbix K034)HUHeHT0B. 3a hhmm 
H axoAHTCH pacnpeACAHTeAbHbie ko.!ioakh aah BOy-2 n CB-3, a cnpaBa or 
HHX — 6aok ynpaBjicHHa. Baokh nHxaHHH moagah HOT-S ycxaHaBAHBaFOTCfl 
Ha nojiy phaom co cxoaom, na KOxopoM pacnoAOKCHw 6aokh moagah. 

CAGBa ox MOAGAH HaXOAHXCH IHJieH(j30BbIH OCl],MAAOrpa(|], npHMGHHeMblH 
AAH aanHCH. pemeHiiH Ha ocuHAAorpaMMG. 

OnHCaHHe OCHOBHblX 6 aOKOB moagah HOT-S, HX CXCM H KOHCXpyKUHH 

AaHO B XAaBe 4. 


PAaea 4 

BJIOKH MOAEJIH 

§ 1. OnEPAUHOHHblH yCHJlHTEJlb BOy-2 
H yCHJlHTEJlb n0CT05!HH0r0 TOKA ynT-4 

Kax yKasbiBaAOCb b fa. 2, 6aok onepauHOHHoro ycHAnxeAA BOy-2 cAy- 
A<HX B moagah HnT-5 AAA BbinOAHCHHA OnepaUHH CyMMHpOBaHHA, yCHAGHHA, 
HHxei'pHpoBaHHA H HHBepxHpoBaHHA. Oo cBOCMy ycxpoHCTBy cxeMa npeA- 
cxaBAAGx cd6oH coHGxaHHe xHnoBoro ycHAHxeAA nocxoAHHoro xoKa xnna 
ynT-4 c Ha6opoM conpoxHBAeHHH o6paxHbix CBAaefl: bxoahbix conpoxHB- 
ACHIIH (Z,) H COnpoXHBAGHHH (Z 2 ), BKAlOqeHHblX MOKAy BXOAOM H BblXO- 

AOM ynT. npHHUHnHaAbHaH CKOAOXHaH cxeMa BOy-2 cooxBexcxByex cxcmg, 
npHBeACHHOH Ha (|)Hr. 2.1. noAHaa npnHUHnnaAbHaa SAexxpHqecKaH cxcMa 
BOy-2 npeACxaBACHa na <l)Hr. 4.1. 

C noMoiubio conpoxHBAeHHH cxeMbi h /?? — noAOFHaHHbix 

K HOMHHaAy c xoMHOcxbK) ±0,1%, MOJKHO npoHSBOAHXb HHxerpHpoBaHHe c 
OCHOBHbIMH nOCXOAHHbIMH BpeMCHH 1, 0,1 H 0,02 CCK., yMHOJKCHHe Ha MaC- 
lUTaCublH K03C})HUHeHX /Cm= 0,01, 0,1, 0,5, 1, 5, 10, 50, HHBepXHpOBaHHC H 
cyMMHpoBaHHe xpex BeAHHHH. KpoMe 3Xoro, BOy-2 mojkgx paOoxaxb b pe- 
>KHMe HHCpUHOHHOrO SBOHa C HOCXOAHHOH BpeMGHH, paBHOH! 1, 0,1, 0,01 CGK. 
SaAaHHe 3HaMeHHH Z, (p) h Z^{p) npoHSBOAHxcH xyMOAepaMH — K.i. 
/IaA yBGAHMCHHH HHCAH BXOAOB npH paOoXC BOy B pejKHMC CyMMHpyiO- 
WGPO BBCHa Ha cro ahucboh naHCAH HMeexca kacmmb, na Koxopyio npAMO 
BbineACHa ccxxa bxoahoh AaMHbi ycnAHxeAA nocxoAHHoro xoxa aah hoakaio- 

HCHIIA AOnOAMHXeAbHbIX BHeiHHHX BXOAHblX COnpOXHBAeHHH oSpaXHOH CBA3H. 

npH paOcxe OAOxa onepauHOHHoro ycHAHxcAH b KaaecxBe HHXcrpHpyio- 
mcro HAH HHGpUHOHHOrO SBCHbeB BblXOAHOH BGAHHHHe BOy SaAaKDXCH 
naMaAbHbie ycAOBna b AnanasoHe ox 0 ao ± 100 e. CxeMa aaAaHHH HaqaAb- 

HblX yCAOBIlii COCXOHX H3 ConpoxHBAeHHH /?in H Z?,, KOHXaKXOB ynpaBAHio • 
mero peAe Py h noxeHii,HOMexpa HaMaAbHbix ycAosHii, HaxoAAmerocA n 
Oaokc ynpaBAGHHA. Pgag Py npoHSooAHX nepeKAtoHCHne cxeMW BOy h 3 
pejKiiMa saAaHHH HanaAbHbix ycAOBHH b pe>i<HM paOoxbi. 

KoHCxpyKXHBHo BOy-2 BbinoAHeH b bhag oxAGAbHoro fiAoxa. Ero bhglu- 
HHH BHA noxaaaii na 4)nr. 4.2. B cxaAbiioM xapxace 6Aoxa cMOHxnpo- 

Bailbl CCHOBHbie 3AGMeHXbl CFO CXeMbK CXHpOt})AGXCHblH XOHAGHCaxOp Ha 1 MK ( f } 

B saujiHXHOM sxpane, peAe xnna PMyi 7 i 7132 , HAaxa c conpoxHBAGHHAMii 
OfjpaXHblX CBASeii H yCHAHXGAb nOCXOHHHOFO xoxa ynT-4. ConpOXHBAGHUe 
aHOAHOH iiarpyaxH obixcAHoro xacxaaa ynT -4 BbmeceHO b pacnpeAGAHxeAb- 
nyx) xoAOAxy BOy -2 c ueAbio yMCHbiueiinH iiarpeBa OAoxa. 
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ycHJiHTejib nocTOKHHoro TQKa ynT -4 HBjiHercH HaH 6 ojiee orseTCTBeH- 
HbiM sjieMeHTOM cxewbi. BbinojiHeH oh b BHiie oTAejibHoro JicrKOCijeMHoro 
6 jioiiKa H coHjieHJierca c ociaJibHOH cxeMofi BOy-2 c noMombio mreKKepHoro 
coe;iHHeHHH. 



4,2 OGmtifi BHA GAOKa onepauHOHHoro ycHAHTeaH. 

npnHUHniiajibHaa cxewa ycHJiHiejifl nocTOHHHoro Toxa ynT-4 npwBe- 
iiena Ha c})iir. 4.3. 3 tot ycHJiHiejib coctoht hs rpex KacKa/ioB ycH„ieHHH. 







L 


y i I 
p ff»< 



-j^ I Vf/jw conpomuSjteHue ho * 350 +56 


5; ~m±o,tt 

D -350±0,li 

‘t'epejnomeHHuomempMa-SSOiOjS 


OHr. 4.3. OpHHUHnHaAbHaH cxeMa ycHAHtoAH ynT-4. 

conpH>i<eHHH Me>Kfly co6oh oT.flejibHbix KacKa.aoB ycH/iHiejiH npuMCHHercH 
.HOno.nHHTeahHbiM MCTOHHMK HHTaHHH — 350 e. 






L 


V 


Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 





nepBbiH KacKaA ycH.nHTejifl co6paH Ha abohhom ipHOAe .6H9M c 6oab- 
LUHM K034)HmieHT0M vcHaeniiH. Benay Toro, mto a.peH(|) ycHJinTejia -nocTOHH- 
Horo TOKa BecbMa cymecTBeHHo aasHCHT or iiSMeHeHHH aHOAHoro tokb bxoa- 
HOH JiaMHbl, BbI3blBaeMbIX H3MeHeHH51MH 3MHCCHH KaTOAa (PJiaBHblM o6pa30M, 
H3-3a H3MeHeHJiH HanpH>KeHH>7 HaKajia), nepebiH KacKaA BbinoAHen no 6a- 
aancHOH cxewe. npuMeHenne 6ajiaHCHOH cxeMbi KOMneHCHpyer HSMeHeHna 
anoAHoro roxa npH OTKAOHennax HanpajKeHHH HaxaAa, IlpH stom ycHACHiie 
nepBoro KacKaAa 6yAeT HMexb HaHooAbmyio CTa6nAbHoCTb, KorAa conpoxHB- 
ACHHe R, B uenn KaxoAa .Aaiwnbi 6H9M pasHO 1-/S, XAe KpyxnsHa 
.naMobi 6H9M. C ero noMcuibio imieHaexca cMemeHHe Ha cexxe npaeoro 
TpiioAa BXOAHOH .AaMObi. PeryAiipoBKa noxeHUHOMexpoM- //, npoHasoAUxcH 
npii HacxpoHKe cxeMu nan 3Ke npji cmchg BxoAHofi AaMnw 6H9M. JlaMObi 
xnna bH9A\ nepeA vcxaHOBKoii b yciLmiTeJiib AOA>KHbi npoftxii npeABapHxe;ib- 
Hoe cxapenne b xenenne 100 nac. ii noABeprHvxbca oxopaKOBKe. 

BxDpoH KacKaA ycHAiixeaa-xioopaH na nenxoAe 6SJ7 c ooAbiuHM Koacbn- 
uneHxoTM ycH.neHHri. PeryanpoBKOH cexoMHoro cMemcHiia b 3 xom KacKaae 
ooecnenuBaKax ycxaHOBKy BbixoAHoro HaripHa<eHHH yciiAnxe.iH Ha Hy.ib. Sra 
peryanpoBKa ocymecxBAaexcH aby-mh ccochumh noxeHUHo.MexpaMn BbineceH- 
HbiMH H3 vcnanxeAH. Oahh noieHmioMeip cav>KHx a.ih rpvooii vcxanoBKn 
HV.IH, Apyroii— A.1H XOHHOH VCXaHOBKH. 

Tpexiiii KaciOA yciiAHxejiH co6paH na mouihom AvneBOM xexpoAe 6113 
KaTOA AaMObi 603 iiMeex noxcHUHa.i — 190 t?, hxo Heo6xoA!iMO ahh o6ec- 
neqeHHH Hyaesoro iioxeHUHaaa na anoAe 3 toh .la.Mnbi npii oxcvtcxbhh nan- 
pHJKeHiiH Ha Bxoje ycHaHxe.iH. ConpoxuB.ieHHe aHOAHofi HarpvsKH bbixo i- 
Hoii AaMob! ycli.iHxe.iH BbiHeceHo h 3 Hero. ’ ' 

B^caeACXBiie SHamixe.ibHcro AperK|)a HanpH>KeHHH Ha Bbi.xoAe, vciniiTeib 
Oes oopaiHbix CBHseil ncno.ibBOBaH Obixb He .Mo>Kex. JX.nn noAaBaeHiiH reHc- 
pauHH, Koxopaq BosHUKaex b ycHAHxe.ie npn BKAioqeHHH o6paxHbix ■''BHaeji 
B He.M ycraHCB.ieHbi RC-c})H.ibxpb!: C,, /?, h Co, ^,,AaHHbie Koiopb.x npn- 
BeAeHbi B cneuiictiiiKauHH k cxeMe. 

^ LU.iiixe.ib TH.na ^01-4 b pejKH.ve aKTJiBHbix oopaxHbix cBnaen nosoo- 
• iHer c oc.ibiuoH xoMHOcxbro Y'cxaHaB.iuBaxb KC3(t)HUHeHT vcu.ieHHH B AJiana- 
30He ox 0.01 AO 50 (K03(|3HuneHx ycii.ieHHH vcHAiixeAfl 6e3 onpaiHb'x cbh- 
aeii AOCTuraex nopHAKa 40000). 

Opeiitl) Bw.xoAHcro Hanpfl>KeHHH ycHAHTe.iH. npHseAeHHbiH k ero bxoav 
saBiicjiT. B qacTHociH, or Kaqecrsa bxcakoh Aa.Mnw h paseH 1— 2,qo 3:! 

0 .\n!H. npii nilTaHHli yCIIAHTe.lH or BblCCKOCTa6liAH3HpOBaHHbI.X iicxohhhkob 
niixaHiiH Tiina 9CB-1. Opeficf) Hanp;i>KeHiifl na Bbi.xoje vcHAiiieAH onnc’e- 
.IHeXCfl cflOpMV.lOH ■ 

rAe: 

— Apeficj) HanpHH^eHHH Ha BblXOAe yCHAHTeAH. 
tap. Apeinj} HanpH>KeHH5i, npuBeAeHHbiii ko b.xoav" ycn.iHTe.iH, 
k K03(|)HHHeHX ycH.ieHHH ycii.iHxe.iH, paeciaioiAero b pe>KHMC o6- 
paiHbi.X CBfl3eH. 

OpaKruHecKH ApeH4) HanpnjKeHUH na Bbi.xcAe vcu.i.Mie.TH npn A!’ 50 

BuiaeT'"! "P^- 
20 


OpH Bbl6paHHbIX AaHHblX 4)HAbXpa B cxeMe yCHAHXCASl OH HMeeX rOpH‘ 
30HxaAbHbifi ynacxoK qacxoxHOH xapaxxepHcxHKH c oxKAOHeHHeM He 6oAee 
1% B AHanaaoHe ox 0 ao 100 aj(. 



2 3 ^ 5 6 7 8 9 10 20 30 MO SO 60 80 IOOkom 

ct>Hr. 4.4. XapaKTepHCTHKH ycH.i.MTe.Jr.n yilT 4 Ubht. mjkc. = RRh , Ra). 

CABHr (|)a3bi HanpflJKeHHH Ha buxoac ycHAHxe.aH oxHocHxeAbHO Hanpa- 
jKeHHH Ha ero BxoAe He npeBbimaex O npH qacxoxe 37 eii h npaxxHqecKH 
He SaBHCHX ox K03(|)HUHeHXa yCHAeHHH. 



(I)Hr. 4.5. BHeuiHHH bha ycH.THTe.iH ynT-4 

HonycKaeMaH .THHeHnaa pacnanKa bwxoahoxo Hanpa>KeHHH (npH KAHp- 
(|)aKxope MeHee 0,1 7o) luia saAaHHOH HarpyaxH aasHCHr ox anoAHoro conpo- 
XHBAeyHH bhxoahoh jiavnbi ycHAHxe.Tfl. Xapaxxep AaHHOH saBHCHMOCTH npHj- 
BCABH Ha c|)Hr. 4.4. HanpH-Mep, npH BHeujHeil narpysKe \2kom h aHOAHofi 
HarpysKe bwxoahoh .naMnw 20 xc-h ycH.nHxe.Tb o6ecneMKBaex .nHHefiHocxh 
bwxoahoh xapaKxepHCXHKH b AHanasone ckoao ± 130 0. 

KoHcxpyKXHBHoe o(J)cpMAeHHe ycH.nHxejia ynT-4 noxasano na (J)Hr. 4.5. 
Bha Ha ycHAHxejib co CHaruM xoacyxoM noxasaH na 4)Hr. 4.6. Kax bhaho 

H3 npHEeABHUblX (})OXOCHKMKCB, BCC COnpOTHEACHKa H KOHABHCaXOpH CXCMbl 
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ycTaHOB/ieHbi BHyrpH crajibHoro maccH. MoHraxc h ajieMeHTw cxeMbi (eon- 
pOTHB/ieHHK, KOHAeHCaTOpbl) SaKpblBaFOTCH CHapyjKH CrajIbHblM KO;KyXOM, 
KOTOpblH KpenHTCH K UiaCCH flByMH BHHXaMH. 

^ Ajih coeAHHeHHH c BHeuiHCH cxeMOH H HCToqHHKOM HHTaHHB B ncpe/iHeH 
MacTH maccH ycH.THTe.ia pacno.ioKeHa 14-KOHTaKTHaH lureKKepHaH uHjiKa. 



4>Hr. 4.B, Blia ynT-4 CO CHHThIM KOiKyXOM. 


B uaiax .lymuero ox.ia>KAeHHH h nojiyqeHHH MHHHMajibHbix radapHTOB 
BbixoflHaa jiaMna ycHjiHrejifl ( 603 ) pacnojiojKeHa b aaflHeft qacxH maccH 
raoapHXbi ycH.iHxe.nH: 230 X 40 X 130,5 

§ 2 . CMEHHblH BJlOK HEPEMEMHOrO K034»HUHEHTA CB -3 

^ MOiiejiH HnT-5 BocnpoHBBe- 
ZieHHH rpa 4 )HKOB nepeMBHHblX bo BpeMeHH K 03 (jDHUHeHX 0 B ajj(?) H yMHO- 
>KeHHH HX Ha HCKOMbie BejIHqHHbl U-yit). ^ 

ripHHUHnHajibHaH cxe.Ma xaKoro 6 jiOKa npHse/ieHa Ha *Hr 4 7 B oc- 

HOBy paooxbi 6 . 40 Ka CB -3 no^ioKena cxyneHHaxaH anpoK^LuHa rpaL^a 

KOBcjDHUHeHia. OcHOBHbiMH saeMBHxaMH 6 jioKa, ocymc-xataK)- 
r rpa(|iHKa nepcMCHHoro Ko^^jimHeHT.n 

BpeMeHH, HBjiHKDxca maroBfaiH nepeKjiioqaxe.ib xnna HCKaxejia LUH 50/1 
■* P™ceKUHo„H«x ae™TerHanpr«;. 
npoH 3 Bo;iHx maroByio pasBepxKy bo BpeMeiiH — 
pa 36 HeHHe rpacj)HKa KOBcpHUHCHxa no BpeMeHH Ha 100 qacxeft bLucumwc 
H epeMeHHb,e U,it) nocxynaK>x nepea Bb.Bo;^b. 1 . 2 h 3 mxeKKepa hb “ 

H iZo. C noMombJo 3 THX Ae^HxejieH npOH 3 BOAMiTn 
Ha 6 op BejiHHHHbi K 03 (})HUHeiixa qepea ± 0,01 b AHanaaone ox 0 ao ± 1 3 to? 
Haoop ocymecTBAHexcH nyxeM coeAHHeHHa AaMeAefl maroBoro nepeK.nfOM-i 

ZZ t ^leAHxeAeH /I, h . Aah yAoScxBa o 6 cAyA<HBaHHH I, 

AeA™"!?" BbiBeAeHbi na HaSopnoe no.ne 

..e «pf (ra3Bep?Ka): HCKaxeAH - nn no- 

B CMeHHOM 6 AOKe nepeMeHHoro- KoacjDHUHeHTa npeAVCMoxpeHa boimom 
HocTb H 3 MeHeHHH MaciuxaSa Ha 6 paHHOH kphboh nepeMeHHoro ^K 03 (hnnHeHT'i 
rrpH noMoiAH nepeKAranaxeAH. o 6 o 3 HaqeHHoro na cxewe OyKBOH 

reirl n° 9 \' nl KoacDnuHeHT /(J MomeT fluTb pn- 

neii. I, 0 , 75 , 0 , 5 , 0,25 h 0 , 1 ., npa^eM no:peacTBoM. BKaioqeHHa comoTiiBne- 
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SaeKipuMecKan cxeMa 6aoKa nepeMciiHoro K034)HUHeHTa CB-3. 




HHfl /?! — BbiAep»HBaeTcs[ ycjiOBHe nocTOBHCTaa BxoAHoro conpoTHBjie- 
hhh 6jiOKa npH jik) 6 om h 3 vKasaHHbix anaMeHHft aroro K034iHu.HeHTa. 

Kbk yx<e 6bijio OTMe^eHo, paseepiKa K03{j)HUHeHTa bo BpeMenn 

ocymecTBJifleTCH HCKarejicM Sjioxa CB-3, HMnyjibCbi na ajieKxpoMarHHT ko- 
Toporo nocrynaioT or renepaTopa hm- 
nyjibcoB Mo;iejiH HIIT-S e *racTOTOH 10, 
4, 2, Vs, 1„V3 2 X(. Hanajio h oKOHMaHHe 
nocbijiKH HMnyjibcoB peryjiHpyioTCB cxe- 
MOH OjioKa ynpasjieHHH MOAejiH. B ue- 
jiHx yBejiH»reHHfl qncjia HHTepBajioB To 
pasBepTKH K03(j)HUHeHTa AO 100 B OjiOKe 
CB-3 yciaHOBjieHbr pejie Pn\ h Pns, 
ocymecTBjiHiomne nepeKJiioqeHHe BbixoA- 
HOH uenH 6jioKa c oahofo nojia jiawejieH 
HCKarejiH (SO-JiaMCJibHoe) Ha Apyroe. 
ynpaBJiHioiAHH HMny.nbc Ha pe^e Pni no- 
crynaer h 3 gjiOKa ynpaBJieHHH MOAejiH 
HnT-4 Ha 49 -m mare b momcht Bpe- 
MCHH, KOPAa metKH HCKateAH CMeHHOrO 
OAOKa nepeMCHHoro KoacpHimeHTa naxo- 
AHTCH Ha AaMeAHx J^9 23 nflToro h 
mecToro phaob (cm. cxeMy Ha (})Hr. 4.7). 

riepcA HauaAOM paOoTbi HCKareAb 
6AOKa CB-3 HaXOAHTCH B HCXOAHOM fio- 
AOHieHHH (meTKH HCKaTCAH HaXCAHTCH 
Ha HyACBbix AaMeAHx). 06 ycianoBKe 
Ohf. 4.8. OOlAHH BHfl 6jlOKa CB-3. HCKaiCAH B 3TOM nOJIOJKeHHH CHTHaAH- 
3HpyeT AaMHOHKa J1 c , uenb KoropoH npH 3tom saMbixaeTCH HopMaAbHo- 

3aMKHyTbiM KOHiaKTOM TOAOBHOH KOHiaKTHOH rpycHbi HCKaxeAH (rKFM). 



Our. 4,9. Bha Ha MOHia* G^oKa CB-3. 


Obiciporo BOSBpameHHH cxeMbi 6A0Ka b hcxoahoc noAO}KeHHe b Heft 
npeAycMorpena B03M0HCH0CTb BbiBOAa HCKaxeAH Ha HyAesyio AaMOAb nepea 
CaMOXOAHblH KOHXaKT. 

BxAioqeHHe HCKaxeAH na caMoxoA ocymecxBAflexca ox pe^e Pa (ycxa- 
HOBACHHoro B Oaokc CB-3), ynpaBAeHHe KoxopbiM npoHSBOAHxca c noMombio 
KHOHKH «Hcx. noA.» Ha 6AOKe ynpaBAeHHH. B cxeMe Oaokh npeAycMoxpeH 
XyMOACp Kh, C nOMOmbK) Koxoporo MOA<HO OCXaHOBHXb HCKaxeAb 6AOKa Ha 
aio6oh AaMCAH, X. e. npeBpaxHXb npH 3 xom nepeMeHHbift K03(i)HUHeHx b no- 
CXOHHHfalH. 

KoHCXpyKXHBHO CB-3 0 (l) 0 pMAeH B BHAe OXACAbHOrO 6AOKa. BHemHHH 
CHA ero noKaaan na (})Hr. 4.8. Bha Ha 6aok co chhxum KoxcyxoM abh na 



4.10. Bha na 6 aok CB-3 co CTopoHU HaSopHoro noJiH. 

4)Hr. 4.9 H 4.10. Bee SACMeHXbi 6AOKa CMOHxnpoBaHbi na cxaAbHOM maccH. 
Ha AimeBOH naneAH maccH ycxanoBACHo: 4 KAeMMbi (-i-Xi,— ^i, aXj h 
« 3eMAH»), nepcKAioHaxeAb MacmxaOa K03^HH«eHxa J'Coj . AaMnoMKa chthhah- 
aauHH H xyM6Aep oexanoBKH OAoxa. ZI,ah o6o3HaHeHHfl rpacJiHKa nepeMeH- 
Horo KoacjDHUHeHxa na cMennoM Oaokc npeAycMoxpen oco6biH KapMameK, 
KOTopbiH TaKH<e paciiOAOKeH Ha AHueBofi naHeAH fiAOxa. 

MoHxaxt H Bce SAeMeHibi cxeMbi saKpbixbi KOJxyxoM, KoxopbiH KpenHxcH 
K maccH OAHHM HeBbinaAaKDiAHM BHHXOM, pacnoAOJxeHHWM Ha aaAHefi cxeHKe 
KOJKyxa 6AOKa. JIah yAoOcTBa SKcnAoaxaunH npH naOope rpa^iHKa nepcMCH- 
Horo Koa^HUHeHxa (npn' noAroxoBKe k pemenHW KaKOH-AH6o sbashh na mo- 
ACAH HnT-5) KpbimKa, npHKpbiBaioiAaH naOopHoe noAe ($Hr. 4.10), BbinoA- 
Hena AerKcc-beMHoft. 3xa KpbimKa KpenHXCH k KO>Kyxy nocpeACXBOM npy- 
KHHHblX 3aMKOB. 

iI,AH COeAHHeHHH CMCHHOrO 6AOKa CO CXCMOH MOACAH B aaAHCH BepXHCH 
«iacxn ero maccn pacnoAOKCiia 14-KOHxaKXHafl uixekKepHan bhakb. 
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§ 3. CMBHtiblH BJIOK HOCTOJlHHOrO Ka34»HlJ.HEHTA CB-4 

CMeHHbiH 6jiok CB-4 b MOAejiH HFIT-S npHMeHJieTCfl ajih yMHo>KeHHfl 
saBHCHMbix nepeMeHHwx na nocTOHHHbiH K03(|)HU,HeHT, eejiH’^HHa ko- 

Toporo HadHpaCTCfl- C TOHHOCTbK) Ap 0,1% MaKCHMaAbHprO ,3HaqeHHfl, paB- 
Horo ±1. npHHAHnHa.AbHaA cxewa PToro- 6APKa npHBeAena na (})Hr. 4.11. 



B.;iok nocTosHHoro KPSct^HUHeHTa iiina CB-4 .npeACTaBji5!eT co6oh Ma- 
rasHH conpoTHBJieHHH, cociaB.aeHHbiH ii3 Ae>nHTejieB /i\, M-i n iZs- ZtejiH- 
Te.abiZi liMeer 11 ceKunfl, Ae.HHTe.rib — 11 ceKunfi, Ae.nHTejib — 10 
CeKUHH. 

CxeMa 6jioKa cocraBJieHa laKHM oSpaaoM, mto KaJKAbiH noc,neAyiPmHH 
Ae.aHxe^Tb myHTHpyex Aoe ceKUHH npeAWAymero Aejinxe.riB, npuMeM conpo- 
xiiB.iieHHe KaMAPrp -nocjieAViPmero AejiHxejia pasHO conpoxHB.neHHio jinyx 
ceKUiiH npeAblAymero AP-^Hxe.nH. FIpH xaKOM coeAHHeHHH Ae.nHxejiefl Bbiaep- 
H<HBaexcH ycjioBHe noGXOHHcxea exoahopo conpoxHBJieHHH fijioKa CB-4 npn 
.nioSoM nojiP>KeHHH py^ieK Bcex ero nepeKjTK)Maxe.)ieH, 

B 6 .nPK nocxoBHHoro K 03 (}DHLi,HeHxa BejiHMUHbi Uiit) nocxynaiox Ha Ae- 
.XHXeAb i?|. 

Bjiok nocxoHHHoro K 03 (|)HUHeHxa nc3B0.nflex ycxaHaBJiimaxh Koacj^HUH- 
CHX B AiianasoHe px ±1 ao 0 nepea 0,001 c xoHHocxbio ao 0 , 1 % vcxaHaB- 
jiHBaeMoro SHaMeHHH. 

BHemHHH BHA cMCHHoro 6AOKa nocxoHHHoro K03(t)HUHeHxa xHnn CB-4 
npeAcxaBAeH Ha (Jjhx. 4.12. Bha na npH6op co cHHXbiM KonyxoM Aan Ha 
cjjHr. 4 . 13 . 

Bee sjieivieHXbi 6AOKa cMOHXHpoBaHbi na cxaAbHOM ujaccH. Ma jiHueBofl 
naneAH maccH ycxanoBAenbi xpH nepexAipnaxeAfl yexanoBKH aHaneHHH ko3- 
(J)Hii,HeHxa H KAeMMbi (x, ax h Ase aeMAHHbix). Hah odAeniennH MapKiipoRKH 
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CMeHHbix 6 apkob CB-4 b erp KPHCxpyKUHM npeAycMoxpeH pcp 6 biii Kapwa- 
meK, KPTppbiH laKJKe paenPAPHien Ha AHueBpft naneAH. 



Owr. 4.12. OCiUHH BHfl 6JiOKa CB-4. 



Ohp. 4.13. Bha Ha .MOHTa>K SAOica CB-4. 

Bee AexaAH cxeMw h MOHTa>K saxpbixbi KOAcyxpM, Koxppbift xpenaxcH k mac- 
CH PAHHM HeBbinaAaiPmHM BHHTOM, pacnoAP>KeHHbiM B 3aAHeH qacxH 6AOKa. 
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§ 4. BJlOK ynPABJIEHH^I 


\ 



Bjiok ynpaBJieHKH cjiy»nT HacxpoHKH, KOHxpojiH h ynpaejieHHH pa- 
60 TOH 6 jiokob onepauHOHHbix ycHjiHiejieH h 6 jiokob nepeMCHHUX K03(j)HUH- 

eHTOB MOAejiH HnT-5. 

Ha (j)Hr. 4.14 npHseAena nojinaH npHHUHnHajibHaa sjieKTpHqecKaa cxeivia 
6ji0Ka ynpaBjiCHHH. CxeMa 6jioKa coctoht h 3 cjieAyiomnx ocHOBHbix ysjioB: 

1. CxeMbi peryjiHpoBKH n KOHxpojifl Hyjieii ycHjinjejiefi nocTosHHoro 
TOKa. 

2. CxewH aaAaHHS naqajibHbix ycjiobhh h nocroBHHbix BOSMymeHHft. 

3. CxcMbi aaiuHTbi h CHrHajiHsauHH. 

4. CxeMbi ynpaBJieHHJi pa 6 oToft ivioiiejiH. 

1. CxeMa peryaMpoBKH h KOHTpoasi Hyjieii 
yoHjiHreaeii nocToaHHoro Toxa rana ynT-4 

B 6ji0Ke ynpaBjiCHHH npcH3Bo;iHTCfl ycraHOBKa Hyjieft 12 ycHJiHxejieii 
nocxoHHHoro xoKa Sjiokob onepauHOHHbix ycHJiHxejiefi MOAe.nH. PeryjiHpoBKa 
Hyjieft npOH3BOAHXCH C noMOUHbK) CABOeHHblX COOCHbIX nOXeHUHOMeXpOB, 

o6o3HaqeHHbix na cxeMe R,ni — . HanpaxteHHe — 350 a Ha coocHbie 

noxenuHOMexpbi noAaexca ox xoro x<e 6 jioKa nHxaHHH, ox Koxoporo npoH3- 
boahtch HHxaHHe ycHAHxejiefl, Z1 ,jih KOHxpojia ycxaHOBKH nyjiH ycHJiHxeAeii 
CJiyXKHX npH 6 op Vm Kjiacca 1 C AOdaBOHHbIMH CCnpOXHBJieHHHMH (Ha XpH 
npeAejia H3MepeHH5i), CMOHXHpoBaHHbiMH b Kopnyce npH 6 opa. 

JEIah nepcKAiOHeHHH npHdopa na paajiHHHbie npeAeAbi H3MepeHH5i cAy- 

>KHx xyM6Aep /7g. 

KoHxpoAb HyAefi ycHAHxeAeft npoH3BOAHxcH npH noAOA<eHHH nepeKAK)- 
MaxeAH /7i B no3HU,HH «npaB. HyAH» (Aannoe noAOH<eHHe HaofipaxteHO Ha 
cxeMe). npH 3XOM BbixoAbi Bcex ycHAHxeAefl nepeKAioqaxeAeM /Tj nocAeAO- 
BaxeAbHO noAKAiOAaioxcfl k npH6opy V»h h c noMOUtbio pyneK coocHbix no- 
xeHUHOMexpoB rpy6oH h xohhoh peryAHpoBKH npoH3BOAHXCfl ycxanosKa ny- 
Aefi ycHAHxeAefl CHanaAa no uiKaAC IOO0, aaxeM no mnaAe 2,5 e h, naKo- 
Hep, no uiKaAe lOO^e. 


2. CxeMa sa^aHHa HaaaAbHMx ycAOBHH h nocxosiHHbix BosMyiueHHH 

CxeMa aaAaHHH HaMaAbHbi^ ycAOBHft h nocxcHHHbix BOSMymeHHH HMcex 
ACBHXb coocHbix noxenuHOMexpoB (Rni — Pnix)- FlHxaHHe na coocHbie no- 
xeHpHOMexpbi noAaexca Mepea nepexAioMaxeAb TZi (noaHpHH «Haij. ycAo- 
BHF») H AOSaBOHHbie COnpOXHBAeHHH Rh:-\X hah A'hI-J-^ /^ w'2-1 — 

— PhI-IX — Rh2-!X • 

C noMombK) xyM6AepOB /Chi — Khq npoH3BOAHxcH nepexAioqeHHe nH- 
xaHHH c "f 350 0 Ha — 190 0 hah Hao6opox. BeAHPHHbi AoSaBOHHbix conpo- 
XHBAeHHH /?Hi-r— Rh!-ix h ^h 2 -i — Rh 2 -ix BbiOpaHbi xaKHM o6pa30M, 
nxo6bi coocHbiMH noxeHUHOMexpaMH mo>kho 6biAO saAaxb HanaAbHbie ycAO- 
BHH HAH nOCXOHHHbie B03MymeHHfl B npCAeAaX ± 100 0. AbHJKKH COOCHbIX 
nOXeHUHOMexpOB ~ Rnix COCAHHenbl C AeBHXblO KAeMMaMH (I — IX), 

pacnOAOJKeHHbIMH pHAOM C ASeHaAPaXbK) KAeMMaMH (1 — 12), COeAHHeHHblMH 
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Ewaiii 


rrt nxonHbiMH uenHMH 3aAaHHfl HaqajibHbix ycjioBHft 6 jiokob onepa^UHOHHbix 
ycHJiHTejreii. SaflauHe naiajibHbix ycjioBHH 

TniiHPH MP>Knv KJieMMaMH I— IV (HanajibHbie ycjioBHa) h KJieMMaMH 1 1/ 

6rorcnepa^o”yca«Teaa)'. nocToaHHHe B03„y„«„Ha Moryx aa.a^ 
BaTbCfl c noMombK) mnypoBOH KOMMyrauHH KJieMM (I-IX) co BXOAaMH o.io 
KOB onepauHOHHbix ycHJiHTejieft. ^ «n-^MvnieHHH 

KoHipoab 3Ma““»i ''rr^fiaBOMH^MH conpoTHBaeHHanH. 

"n‘’;H‘?o7pr-r^°srvra^p^aeaaB 

HOBKe Hyjiefi ycH.anTejiefi. 


3. CxcMa saiUHTbi h cHrHajiMsauHH 

Cxewa saiuHTbi BKJiioqaer ® n^yjK^HSMB. 3 th 

™ %;;trHl“TBr;a™7= noc;o^aHHo™ roxa 6.0KCB onepa- 

"'’“"p“erp”e.b cpafiaTbrnaeT b tom. 5 a "h " 0 % 

>KeHHe ycHJiHiejia nepexoAHx ^ r'h - R i- CnrHajibHoe pejie, 

3TOM BKJiioHaeTCH ° ° KOHTaKTOM BOiOHaeT KpacHyio 

B CBOK. oHepe^b, caM06«BCb 

cHTHajibHyK) jiaMHOMKy 5,^max pejie b 6jioKax onepauHOH- 

rx\7,re.5^rPa6'o7 cxeMb, MoVan npa otom aaTOMaTHaeCKH npexpa- 
maeicH. 


4. CxeMa ynpaBJienHa paSoToft moacjih 

CxeMa ynpaBae„„B CMeH^rfiao™: 

cjicflyraiuHe (pyuKUHH; nycK > P nojwHeHHe oTMexKH BpeMeHH, 

nepeMeHHBix KOS'l^HUHeHxoB. noSeHHe. noc.eAOBaxe.ib- 

noKa3b.Baex BpeMe«HO. rpa.HK 

“ "cZ'. nycKa*“nop'Tpoe„a e^MnyrcaS’ou?": 

ra™B=B^7J;TZM -.3 npepb.OTeaB 

■' 7= = — ==7 

rcT777.7r4TrSW‘Bre“o™b.,r.I CMe„„«x ysaoa, HMeK,.Bx 
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cooTBieTCTByiomyio MapKHpoBKy BejiHqHHfai uiara pasBepTKii rpa(j)HKa ko 3- 
(J)HUHeHTa BO BpeMenn:- 1,5, 1, 0,75, 0,5, 0,25 h 0,1 cck. 

Haqajio npouecca HHxerpHpoBaHHH b cxeMe Mo;iejiH flOJix<HO xomio co- 
oxBexcxBOBaxb Ha^iajiy naysbi MejK^y HMnyjifacawH renepaxopa, qxo cooxsex- 
cxByex Haqajiy HHxepsajia To (cm. ^hf. 4.15). 



<l5Hr. 4.15. BpeMCHHoil rpacjjHK pa6oTbi c.xcmu ynpasJie 


nycK cxeMbi npoHBBoaHxcfl B cjieAyiomefi nocjie/lOBaxejibHocxii: xyM6.ne- 
POM ArPH. BKJiiOMaexcfl B paSoxy ojieKxpoABHraxejib npepbiBaiejiH, xybMo.ae- 
POM A26 b b cxeMy 6ji0Ka vnpaBJieHHB noAaexcH Hanp^mcnHe nocxoanHoro 
xgxa 2b e H na pejie Po nocxynaiox HMnyjibCbi hcooxoahmoh qacioibi cnp^'- 
AejiHCMOH ycxaHOB.neHHbiM b cxewe SjioqKOM npepbiBaxejin. SaxcM ’ira>KH- 
MaexcB KHOBKa nycKa A/7. Hpn oxom cpaSaxbiBaex n fwioKupvexcB qepcs 
co6cxBeHHbiH KOHxaKx (4P„ ) nycKOBoe pejie P,, n sarcpaexcH CHniajibnaa 
.aaMnoqKa Hpyrofi kohxbkx (2Pn) BKJiioqaex b paooxy pene Po n 

noAroTOB.nHex uenb cpa6axbiBaHHH pejie P,. Pe.ne Pa noaxopHCx hm- 
ny/ibcbi npepbiBaxejia. Mepea ero Kouxanr 4Po niixaeicH pe.ie P,, Koxopac 
noBxopHex pa6oxy pejie Po. Mepea KomaKibi IPo h 2P ^ , BKJiioqeHHbie ana- 
pa.n.nejib, + 26 g noAaexca Ha KOHiaiaop (A). 

Bo BpeMH HMnyjibca cpaOaxbiBaex pejie P, h KOHxaKxoM IP, BKnioqaex 
B paPoiy pejie Pa, Koxopoe cbohm KOHxaxxoM IP, 6.noKHpyexcn H.a oecb ne- 
pHofl paSoxbi cxeMfai. Mepea KOHxaKx SP, Boa6y>K.aaexcH 'pc..ie Pi koxopoc 
B aa.,nbHeHiijeM noBxopaex paSoxy pe.ne P,. B Haqa.ne c.ne.xvioiueH nayabi 
.Kor;ia pejie P, oxnycxHX cboh HKOpb, cpaoaxbiBaex pe.ne P3 m 6jiOKHpvexrH 
• Mepea cboh KOHxaKX pe.ne 2P,. 0;iHoapeMenHO b naqaae nayabi cpaOarbi- 
Baiox Bce ynpaBjiBiomHe pe.ae Py b QjiOKax onepauHonubix ycH.:iHxe./ieH. flpn 


HHTerpHpoBaHHH cHcxe.M jiHHGHHbix AH^iepeHiiHajibHbix ypaBHCHHft c nepe- 
MeHHbiMH KoacpHUHeHTaMH xyMdjiep /7e cxaBHXca b nojioxceHHe «nep.» h — 26 e 
qepea KOHxaKX IPa noAaexcH Ha KOHxaKxop, KoxopuH c noHBjieHHeM cjiea.y- 
loipero HMnyjibca Bcxynaex b padoxy h nepea cboh KCHxaKX (lA) noAaex 
HMnyjibCbi Ha Bce HCxaxejiH 6 jiokob nepeMeHHbix KoacpHUHenxoB moabjih 
( axHM, B qacxHocxM, oSecnequBaexcH cHHxpoHHocxb hx paSoxbi). B cjiyqae 
peineHHH aa/taq c nocxoHHHbiMH K03cf)HUHeHxaMH xyM6jiep Ih cxaBHxca b nojio- 
>KeHHe «nocx.» h xcm caMbiM oxK.nioqaex OHxaHHe ox KOHxaKxopa. A-na nepe- 
KjiioqeHHH BbixoAHOH pcHH c oAHOxo no.nH jiaMejieft HCKaxejia Ha Apyroe n 
CMCHHbix 6jiOKax nepeMCHHoro KoacliHuneHxa CB-3 ycxanoBjicHbi nepexAio- 
qaioiuHe ‘pejie Pni h Pn2 . ynpaBjieHHe paOoxoH axHx nepcKAioqaiomHx pejie 
npoH3BOAHXcfl c noMoin,bio HCKaxejiH Mo, ycxaHOBjicHHoro b 6jiOKe ynpaBjie- 
HHH. Ha 49 -m mare HCKaxejia cpa6axbiBaex pejie Pbi, Koxopoe KOHxaKxoM 
iPbi caMoSAOKHpyexcH, a KOHxaKxoM 2 Pbi noAroxoBAaex k paSoxe pejie 
Pb 2 . OAHOBpeMeHHO qepea KOHxaxx 3 Pbi noAaexca HMnyjibc Ha nepexAio- 
qaroiUHe pejie Pni h P n2 b CMeHHbix OjiOKax, Koxopwe, xbkhm oSpaaoM, na 
49 -m mare HCKaxe.JieH nepeKAioqaiox BbixoAHbie uenH sxhx 6aokob c oahofo 
noAH .TaMeAen HCKaxeAH na Apyroe. Ha 90 -m mare HCKaxeAH Mo b 6AOKe 
yripaBAeHHH cpa6axbiBaex pe.ne Pb 2 , bAOKHpyexca kohxbkxom IPf.2 h hoa- 
loxoBAHex K padoxe uenb oKOHeqnoro pejie Pk. B noAO>KeHHH mexKH HCKa- 
xeAH Ha HyjieBOH aaMCAH cpaOaxbmaex peAe Pk h paapbiBaex uenb — 26 e, 
noc.iie qero oAHoepeMCHHO oxnycKaiox HKopn peAe Pn, P,. Pa. Pn\ , npexpa- 
maiox pa6oxy KOHxaKxop h HCKaxeAii, a aaxeM oxnycxaex HKopb peAe P b 2 
H, HaKOHeu, peAe Pk . Hpn axoM cxeMa BoaBpamaexca b hcxoahob noAOJKe- 
Hue, o qeM cnrHaAHaHpyex aeAenan AaMnoqKa Jlmx.non, BKAtoqeHHan qepea 
KOHXaKX rOAOBHOH KOHXaKXHOH rpyOObl HCKaxeAH (2PAr//o) H HOpMaAbHO 
aaMKHyxbiH KOHxaKx nycKOBoro peAe IPn . Tanoe BKAioqeHHe AaMnoqKH 
■Ahcx. no;i. HCKAioqaex noACBeHHBaHHe ee b MOMenxbi HaxoKAeHHH abhx<kob 
HCK axcAH Ha HyAeBOH AaMBAH BO BpeMH paSoqero uHKAa cxeMbi. iI,AH Boa- 
npaxa cmchhux 6aokob CB-3 b hcxoahob ncAOH<eHHe b aio6oh MOMenx Bpe- 
MeHH Ha>KHMaexcfl KiionKa hcxoahcxo noAOKeHHH KHO. Hpn axoM Hanpa- 
>KeHHe 3 26 0 noAaexca na HCKaxcAb Mo qepea caMOxoAHbiH KOHxaKx CKHo 
H Ha BcnoMoraxcAbHbie peAe Pk b cMenHbix 6AOKax CB-3. Ha HyACBOH .na- 
MeAH HanpH>KeiiHe + 26 e oxKAioqaexcH i'oaobhoh KOHxaKXHofl rpynnon 
(U'KMo). HcKaxcAb ocxaHaBAiiBacrcH b hcxoahom noAOKenim h aaropaexcn 
aeACHaa AaMncHKa JI„cx.nnn.. ZIah noAyqeHHH oxmcxkh BpeMenn b Gaokb 
npeAycMoxpena uenb, cocxonman h 3 nocABAoeaxeAbHo BKAioqeHHbix Hop- 
MBAbHo aaMKHyxoro KcnxaKxa 2P\ peAe P, h HopManbHo paaoMKuyxoro koh- 
xaKxa IP 4 peAe Pi. B HaqaAe nayaw, b MOMenx, KorAa peAe P, yA<e ox: 
nycxHAo HKopb, a pcAe Pi erne yAep>KHBaex cboh UKopb, axa uenb na ko- 
poxKoe BpeMfl aaMbiKaexcH u HMnyAbc xoua nocxynaex na mAeHc|) ocuhaaO- 
rpa4)a, CAyH<am,HH aah oxMexKH BpeMenn. 

HepeaH (HyACBaa) ox.MexK.a BpeMeuH, noHBAHiomascH b mombhx paaMbi- 
KaHHH HopMaAbHO aaMKHyxoxo KOHxaKxa peAe P, , xoqno cooxeexcxByex Ha- 
qaAy npouecca HuxerpupoBaHim. BaieM oxMexKH BpeMCHU noBxopHioxcH c 
aaAaHHOH qacxoxoH HMnyAbcoB npepwBaxeAH. CxeMa noaBOAuex BecxH cqex 
axHM HMnyAbcaM c noMoumio xnnoBoro cnexquua HMnyAbcoB CH. HoAaqa 
HMnyAbcoB Ha cqexqHK ocymecxBAHexca npu najKAO.M cpaSaxbiBauHH peAe 
Po. HepcA nycKOM mxaAa cqexquKa HMnyAbcoB AOAXiHa 6 bixb ycxanoBAeua 
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>fcxn/iHr»r» no.ni'fi-fr'riii 
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f-Mf- (JfMAn 


, C', H Hr>nM /'ii, ^ ,i 

IH i<nrrT;^K:T'‘<pn ii , A',, rt iK^mi /'■ 

ff-ry-ip. "rtnQfirnn.nrimi’l /<„, 
i :'{ Kf'tiff'r rnr rnrfpr.cf (ii .ii'- ;;/< 

ifPHfv nn \>ni jtui’’/ V. 

-ir -if* /I f;/,r n rifihi imi.i Hi,. 


C npaBOH CTopoHbi Ha JiHueBOH 'naHejiii pacnojio)KeHbi jieTa;iH,' othoch- 
mHecH K cxeMe CHrnajiHaauHH h ynpaBjieHHH: 15 CHrHajibHux jiaMnoHCK, 
3 TyM6.nepa, 3 khohkh h cqeTHHK HMnyjibcoB. BHyxpH 6 ;ioKa pasMeineHM Ha 
cneuHajibHOH njiare Bce pejie. Ha hkophx-3thx pe/ie HaneceHbi hx odoana- 
HenHH, ripHHHTbie b npHHUHnnajibHOH cxcMe. Ha ibkctojimtobbix njiarax 
crpynnupoBaHbi conpoTHBJieHHH X , R^-i - R„ 2 -\x ■ Bna- 

4eCTBe 3THX COnpOTHBJieHHH npHMeHflfOTCH HenpOBOJTOHHbie COnpOTHBJieHHH 
THna BC. 3aeKTpH4ecKoe coe/iHHeHHe djicna ynpasiieHHH co cxeMofl Bceft 


n 


<t>nr. 4.17. Bha Ha 6aoK ynpasjieHHfl c aaflHefi CTopoHw, 


MOAejiH ocymecTBjiHexcH qepea coe^HHHTejibHbie Kade.nn c noMoiubio Asyx 
ABaAUaTHKOHTaKTHblX H OAHOPO HeTbipHaAUaTHKOHTaKTHOrO LUTeKKepOB. 

^ Ha BaAHeft creHKe dAOKa, Kpowe inieKKepoB a^h conpnjKeHHH co cxe- 
MOH MOACAH, HMCeiCH 1 MeXbipHaAUaTHKOHTaKTHblH LUTeKKCp AAH nOAaMH 

HanpH>KeHHH + 350 0, — 190 0, — 350 0 h bcmah ot djioKa nHxaHUH, 
2 KAeMMbI AAH nOAKAIOqeHHH HHXaHHfl ± 260 , 2 KAeMMbl AAH nOAKAK)4eHH51 
HHxaHHH ~ 127 0 , 1 seMAHHaa KACMMa H I npcAoxpaHHXcAb Ha 10 a 260 . 
C npaBOH cxopoHbi dAoxa b cneuHaAbHofl iiniiie paaMemenw kacmmu aah 
ocymecxBAeHiiH innypoBOH KOMMyxauHH npH saAaHHH HanaAbHbix vcaobhh 
HAH nOCXOHHHblX B03MyiH,eHHH, a XaKWe BbIBOAHbie KACMMbl «OXMeXKa Bpc- 
MeHH». 


§ 5. CHEUHAJlbHblH KBAPUEBblH FEHEPATOP CKr-2 

CneuHaAbHbiH KBapuesbiH renepaxop CKr-2 npHMeHHexcn b moacah 
AAH HHXaHHH CHHXpOHHbIX MOXOpMHKOB CneUHaAbHOXO .''BHepaXOpa HMIiyAb- 
COB. OcHOBHbIMH CBOHCXBaMH, XapaKXepHblMH AAR HerO, HBARIOXCR KBapUC- 


Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 




r.an CTaSiijiHsauMH qacTOTbi n Moinubii'i TpaiiGc|)opMaTnnHbiH Rbixoji B;iok 
cxeivra reneparopa noKaaaHa na (pur. 4.18. 


BbixodHou 

HQCHad 
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Our. 4.!S, IvioK-c.xcMa CKr-2, 


paooTaer aieAviouiiiM oopaao.M. llepeMCHHoe na- 
innn >/; KuapucBoro renepaTopa CTaon.nHsiipoBaHHOH wacTOTbi 

nepBcro ;icaHTe,4H qacToibi, KOTophirt nponsBoanT 

‘^OoTb^dS HanpH>KeHiie aacTOTOH 

MPin wo . ^ Ae.'iiireab v.MeHMuaeT qacrory eme b 4 paaa, BCJiiMCTBiie 
Urn’ 9 J^bixoAe no.n'MacTCH HanpajKemie c aacTOTOH 50cy(. B KaqeciBe 
naCTOTbl HCnO.IbBVJOTCH CllM.MeTpiiMHbie .MVabTHBIiO- 
ten uPl ”'^f°»*'3"PyeMbie BHeiiiHUM nepHo^TimecKiiM HanpH>KeHHe.M. Bv- 
Horo R cayxiiiT Aaa pasAeaeHHH Bxcporo AeanieaH qacTorbt h moliV 

Bbi.\oj,Hcro KabKaAa. Jy Bbi.xoiiy nocaeaHero KacKaaa vcnaeHUH no 

4UK cneuinTH^^^ noiiKaFOMaercH CHHxpoHHb.H Morop- 

niK cntmiaabHoro renepaTopa iiMoyabcoB Mo/ieiH 

KaCKfflr7nnTnT'7'?fiAUT""‘'"™'’‘'‘ "=> fur, 4.19. nepabiii ee 

^lSn; vrmnn^Mifi'®;''^ - " “apue.M (T.ina KT-I), uk.iiotohhm.m 

UMiLtt'oii SiCTo™ mpny''°r‘' nPWTaB.nfleT co6oh rcnepaTop cia- 

uiabHoii qacTo™ 1000 CTaoH.Tiiaauna nacTOTbi npn noMoniH KBanna 

re„e;a“;;a'‘oa'e;;i: 

Toaao" 

HO ni.raTb ,,pa„o p. cex,, nepoMepHoro TOKaTT^or^r 0 rni-i^'ra T™ 
uiNMae HeooxoAii.MocTb b KeapueBc.M reneparope orna.aaer. 

1 ix ['>t .xicHHan c/iaranamaH anoaHoro tort noMmi n 
„a a„o.a„CM .apoccoTaTofl aaMPH “ 

Hce afn';;"';’, r'r"," aepoa orpaH„a„Te.,b- 

IIMII. ConpoTiiB.'it’iiiie k H oiikV-Tb' “‘®"‘"<"=»enHe reHepa- 
liloH,,,, paooHcii to" k,, KaCK.nir4 K-Tb „K cmc- 

cHiiMaoMaa c anoaHorc conpoTiin.ioHHa R aepea nenov*'^""" 
no.,aoTc>, Ha .ae.npTo.nb HanpLoHua. 

Zoa,™* "a™r.7"',6H7cr'i 

HacTOTb.. ncuroHKoir conZnBikMB^ ^^eanreaeM 

ctbohhou MacTOTbi MvibTiiBnonaTona Kor liB.MeneHHe coo- 

.-niTeab uacTpanBaorca na y>Ke VKaabmaaocb Bb.me. l-fi .le- 

THBHopaTopa ruxiaeTCfl Mepea con porn b leH n e 1-ro.My.ib- 
TUBHoparop. coopaHHbifi na .laMne .Is miQ) 

,.o, .>aba„B„«papepa. Pop,aH'p*;”b^ 'a^r 
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Our. 4.19. 3.aeKTpHqeQKaH cxeMa CKr-2. 








H3BOAHTC5I COnpOTHBJieHHBMH R^Q H R^ct. HaCTpOMKa BCAeTCH Ha HaCTOTy 
oU aifi. laKHM o6pa30M, o6a My;ibTHBH6paTopa ocymecrajiaioT 20-KpaTHOB 
AejicHne HacTOTbi. 

^ Cne^yiomim, 6y(}]epHbiH, KacKa;i na Jiawne JJ* (6H8M) npe^CTaBjiHeT 
coooH oobiqHbiH ycibnHTe.nbHbiH KacKa^. EMKocTb C,4, BKJiioqeHHan napaa- 
aejibHo aHOAHOH narpyaKC cayjKiiT aaa HjyHTupoBaHHH BbicujHx rap- 

mohhk, b peayabiare qero nojJaoaeMbie na bxo;i KacKaa,a Ko.nedaHHH nomii 
npHMcyroabHOH ({)opMbi npuHHMaioT (|)opMy, 6./iii3Ky!0 k ciiHycoHAajibHoii. 

(JKOHeHHbiH KacKaA pa6oTaeT Ha aaMne Jls (603), aHOAHoii HarpysKoii 
KOTopoH HBaneTCH nepBHMHan oCMoxKa TpaKcc|)opMaTopa. BropiiMHaH o6- 
MOTKa TpaHc({)opM^aTopa BMecre c eMKocibio C,3 o^pasyer pescHaHciibiH kou- 
Typ, HacrpoeHHbiH Ha qacTory 50 Ko BTopimHoii odMOTKe TpaHccj)opMa- 
Topa no/icoe;;HHHeTCH CHHxpoHHbiii Mcrc-pmiK. Opa noaaqc c BbixoAa Oy- 
^epHoro KacKaaa HanpH>KeHH5i curnajia iia ceiKy aaMnw Mr., mo npoiiaBo- 
flHTCH npn BKjiioqeHHii TyMOaepa K^en iia jihupbom riaHcaii renepaTopa, na 
oOMOTKy CHHxpoHHoro MOTopMHKa 00,130X051 HanpsDKCHiie ncpHAKa 127— 130 r? 
BbicoKocxaSiiabHOH qacxoxbi 50ai{, Bcac.xcxBne aero MoxcpmiK Bnaiuaexoa 
CO cxpoio nocxoHHiioH CKopocxbio. Perv.']iif)OBKa neanmiHi)! Bi)ixo;uioro Ha- 
npHJKeHlIH npOH3BOailXCH c noMombio conpoxHBacHHH 



cpiir. 120. OOmiiH UHA CKr-2. 

KoHcxpyKXHBHo KBapucBbiH xeHepaxop oc}iopMaeH b bhac oxaeibHoro 
caMocxoHxeabHoro npiiGopa (cm. cj^nr. 4.20 h 4 . 21 ). ZliiH coeaHHcHHH npH- 
6 opa c HcxoHHHKaMH HHxaHHH (+ 350 e , «3eMaH».H 6 , 3 e nepeMCHHoro tokb 
A-nn HaKaaa huxch JiaMn) na saaneH cxchkc renepaxopa ycxanoBaeHbi tph 
KjieMMbi. BbiBoabi ox BxopnqHOM o6moxkh xpaHC(})opMaTopa noAatoTCH Ha 
ABC KaeMMbi « ~ 127 e, 50 ai^», h 3 Koxopbix oAHa saacMAena. 


B cxeMy KeapueBoro reHeparopa bxoaht CAeAyfomwe ocHOBHbie SAeMeH- 
Tbi: KBapu THna KT-.l, 1 AaMna 6AC7, 2 AaMnu 6H7C, 1 AaMna 6H8M h 
1 BbixoAHaa Aaiwna 603, aHOAHbifl ApocceAb, TpaHC(j)opMaTop, conpoxHBAe- 



<I)Hr. 4.21. Bha CKr-2 co chhtum KOJKyxoM. 

HHH H eMKocTH. CoHpoTHBAeHHH H 6 oAbmHHCTBO eMKOCTefi pacnoAOAoeHbi Ha 
2 HAarax, noMemcHHbix baoab 6 oKOBbix cxenoK maccH. 

Emkocth Cl, C^, Cl I, Ci3 H Cis KpenHTCfl k maccH c noMombio xoMyra- 
KOB. MoHTajK npHdopa saKpbiBaexcH MexaAAHqecKHM KOJKyxoM, HMeroiuHM 
BeHTHAHHHOHHbie OTBepCTHH AAH OXABACACHHA. 

§ 6. PACnPEflEJlHTEAbHblE KOJIOAKH BOy-2 

PacnpeAGAHxeAbHbix koaoaok aah 6aokob BOy-2 b moacah HOT-S abg; 
ocHOBHaH H AonoAHHxeAbHaH. OcHOBHas pacnpeAeAHxeAbHaH KOAOAKa npeA- 
HasHaqaeTCH aah nHxaHHH ox 6 aokob 3CB-1 h conpHAceHHH c 6 aokom yn- 
paBAeHHH moa&ah 12 LUX. BOy-2. Oepea Hee npoxoAHx ueriH riHxaHHH 6 aokob 
BO y-2; +350e (1-ro h 2-ro KacKaAOB ynT-4), +350fl (3-ro KacKaAa), 
— 350e, +75 e, — 190 e, 6,3 e (aaseMACHHoro HaKaAa) h 6,3 e (nesa^M- 
AeHHoro HaKaAa), ueuH bwxoaob h peryAHpoBKH HyAcft ycHAHxeAefi yni-4, 
uenH saAaHHH HaqaAbHbix ycAOBHH h ucuh BKAioqeHHU ynpaBAHiomHX pene 
BOy-2. B OCHOBHOH pacnpeACAHxeAbHOH koagakc BOy-2 naxoAnxcH conpo- 
XHBAeHHH anOAHOH HarpySKH BblXOAHWX KaCKBAOB yCHAHXeAefl nOCXOHHHOrO 
xoKa BOy-2. ilAH npeAoxpaHCHHH MOHxajKa koaoakh ox Harpesa sthmh 
CO npOXHBAeHHHMH nOCABAHHe nOMeiU,aiOXCH B XenAOBOH 3KpaH. 

06bahh BHA OCHOBHOH pacHpeAOAHxeAbHOH KOAOAKH BOy-2 HOKasaH 
Ha (J)Hr. 4.22, a ee sAeKxpHqecKaa cxeMa — na 4.24. 
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KoHcrpyKTHBHo ocHOBHaH pacnpCAejiMTejibHaB KOJioiiKa BOy-2 o())opM- 
^ena b bhac or^iejibHoro y;i;jiHHeHHoro no c})opMe djioKa. Ha BepxHCH nanejiH 
ojiOitKH pacnojio>KeHbi b ;iBa pa^a (no 6 uit. b pnay) 12 iiBazmarn- 
KOHTaKTHblX lUTCKKepHblX FHeSA AJlfl COeiXHHCHHH CO liJ.naHraMM, MiiyiJJ,WMH 
OT ojioKOB onepauHOHHbix ycnjiHTejien. Ha doKOBbix (ropucBbix) creHKax 

- KOJIOAKH naXOAHTCM no 
ABC 14-KOHTaKTHbIX lilieK- 
KepHblX BHJIKH C KaJKAOfl 
CTopoHhi. K mreKKep- 
HbiM BnaKaw, o6o3na- 
neHHbiM rpasHpoBKOH 
BFl-I H BH-II, noAKjno- 
naioTCfl uiJianrH ot 6 jio- 
Ka nniaHUfl. Hepea uireK- 
Kepnyio BHjiKyBH-I noA- 
coAHTcn nHTaHHe k inxeK- 
KepaM c 1-ro no 6-h 
BOy-2, a nepea imeK- 
Kepnj^K) BHAKy BH-lI — 
V c 7-ro no 12 -h BOy-2. 

"'TCKKepaM, pacnoAOJKeHHbiM na Apyrofl ropueBon crenKe koaoakh 
rpaBHpoBKOH «nyAbT ynpaBAeHHH I h II», noAKAionaioTCH 
uiAanm aah coeAHHennH c 6 aokom ynpaBAenna moacah. 



4>Hr. 4.22. OdiAHH bha ochobhoh pacnpeAeAHTCAbHOH ko- 
aoakh aah BOy-2. 



4>Hr. 4.23. OSiAHH BHA AonoAHHieAbHOH KOAOAKH A^fl noy-2. 

Ha 60K0B0H aaAHcn creHKe ochobhoh koaoakh HMeexcn KapMan na 
nACKCHrAaca aah odoaHaMeHHH BeAHHHH anoAHbix narpyaoK Rai — /? io 
yCXaHOBABHHblX BHyxpH KOAOAKH. B KOHCXpyKUHH KOAOAKH nnPnvcM.rnl’ 
BaexcH BoaMOJKHocxb aaMeHb. axHx conpoxHBAeHHH npn SKcnAoaxauHH mo- 

ijonoAHHxeAfaHan pacnpeAeAHxeAbHan KOAOAKa aah BOy-2 npeAHaana- 
qaexcH aah coeAHHeHHH 6 uix. 6aokob onepauHOHHbix ycHAHxeAeflcrB^t 
pbiM 6 aokom n^HxaHHH 3CB-1 h aah pery^HpoBKH BbixoAHbix HanpnjKeHHH 
yCHAHxeAeH yni. KaK h Ha ochobhoh koagako. na ee BepxHeft KpbZKroac 
noAoxccHbr 6 ABaAuaxHKOHxaKXHbix inxeKKepHbix PHeaA aah coeXi^HH 
c 6AOKaMH BOy-2 h 6 CABceHHbu ccccHbix noxenuHOMexpoB S pery 
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cpiir. 4.26. SACKipimecKaH cxeMa pacnpcAeAHxeAbHOH 







jiHpoBKH Hyjieii VriT. Ha o;i,hoh TopueBofl CTCHKe stoh kojig^kh naxoAHTCfi 
14-KOHTaKTIiaH LUTeKKepHaH BHJlKa AJIH COGAHHeHHH CO lUJiaHrOM 6jIOKa nH- 
TaHHH, a iia Apyrofl — KapMaujeK h 3 njiCKCHrjiaca h 6 kjicmm, coeAHHenHbix 
c BbixoAaMH BOy-2. 3 th rjicmmu npeAHaanaMaioTCH BKjifOHeHHB koht- 
pojibHoro npH6opa. B ocTajibHOM AonojiHHTejibHaH KOJiOAKa ajih BOy-2 
aHajioPHMHa ochobhoh kojigakc. 

OoTorpacjjHH o6mero bhas AonojiHHrejibHOH kojioakh npeACTaB.neHa 
iia (j)iir. 4.23, a ee sjieKTpHqecKaa cxeivia — Ha 4)Hr. 4.25. 

§ 7. PACnPEAEAHTEAbHblE KOAOAKH AJIJI CB-3 

PacnpeACJiHiejibUbie kojioakh CB-3 b moacjih HOT-S cjiyxiar ajih 
coGAHHeHHH CMCHHhix 6 .n 0 K 0 B ncpeMCHHbix K034)HUHeHT0B CB-3 c 6 jiokom 
ynpaBjiCHHH. Oahh kojigakb CB-3 paccqHTana Ha o 6 cjiy>KHBaHHe 6 CMeHHbix 
Ojiokob. Bcero b MOAe,nH HOT-S pacnpeAejiHxeAbHbix kojioaok CB-3 — 3 hit. 

SjieKTpuqecKan cxewa kojioakh CB-3 npeACTaBjiena na (J)Hr. 4.26, 
a (jjoTorpacjjHH ee o 6 mero bhah — Ha (})Hr. 4.27. 



4)Hr. 4.27. OCiAHH bha KO.no/i.Kn CB-3. 


KoHCTpyKTHBHo KOjiOAKa CB-3 ocjjopMJiena b bhas oxAejibHoio djioKa 
npHMoyrojibHOH (})opMbi. Ha BepxHeii KpbiiuKe kojioakh pacnojio>KeHbi 6 qe- 
TbipHaAuaxHKOHxaKTHbix luxeKKepHbix rnesA. Ha 6okoboh (xopueBofi) cxeH- 
Ke KOAOAKH HaXOAHXCH 1 4-KOHXaKTHaH UJXeKKepHaH BHJlKa, OKOJIO KOXOpOH 
BbirpaBupoBaHa naAniicb «nyjibT ynpaB.4eHHH», a na Apyroft cxeHKe — qe- 
xbipiiaAuaxHKOHxaKXHoc luxeKKepnoe rnesAo, okoao Koxoporo Hweexca rpa- 
BHpoBKa HOMepa kojioakh. KajKAaa h 3 Ko.noAOK AJia CB-3 mokct 6biTb npH- 
coeAHHena kbk k 6.noKy ynpaBACHna MOAeAii, xaK h k ApyrnM koagakhm c 
no.Mouj,bio iiJAaHroB. Bo3mo>kho xaKJKe nenocpeACTBCHHoe cocAHHCHHe AByx 
KO.nOAOK MOKAV co6oh. 

39 


i 




Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 





V 




r/iasa 5 

MOHTA>K MOAEJIH 

Bee sjieKxpHqecKHe uena b MoaeaH Aejiaicfl Ha abb KaTeropwH: 1) uenH 
HSMepHTejIbHfaie. K KOTOPUM OTHOCHTCH UeHH 6 j 10K0B OnepaUHOHHbIX yCHJIH- 
Tejiefi, uenH AejiHxejieH HanpajKeHHB b cmchhux 6aoKax CB-3 h CB-4 h t. n., 
2) iienH saeKTpoMexaHHqecKHx ysjioB moabjih (HanpsKeHHH nocTOHHHoro 
TOKa 26 fl) H ueoH HanpHxceHHH HaKaaa 6,3 0, 50 2i{. 

Bo H36eA(aHHe BHeuiHHx naBOAOK b cxeMe moabah ee H 3 MepHTeAbHbie 
uenH MaKCHMaAbHo yABACHbi OT uenefi nHraHHH h CBH3aHH b OTAejibHbie 
JKryTH. HaH6oAee BaxKHwe uenH, kbk, HanpHinep, uenH eexoK bxoahmx 
A aMn ynT-4, BbinoAHenbi 3KpaHHpoBaHHbiM Ka6eAeM PK-19. 

I-I,enH, no KOTopuM npoxoAST nyAbCHpyiomHe tokh nanpHHceHHH nocTO- 
HHHOrO TOKa 26 0, BbinOAHeHbl npOBOAOM AO C SKpaHHblM qyAKOM, 

xopomo aaaeMAeHHHM. lJ,enH nHTaHHH ycHAHTeAeft nocxoHHHoro TOKa Be- 
Ayrcfl TaK>Ke oTAeabHUMH aKpaHHpoBaHHUMH jKryxaMH, npriqeM uenH HaKaAa 
AaMn npH nHxaHHH HHxen HauaAa nepeMenubiM xokom BunoAHenu o6oco6- 
AeHHblMH 3KpaHHpOBaHHblMH JKryXBMH H AAH yMeHbUieHHfl HaBOAOK Ha H3- 
MepHxeAbHbie uenH moacah nepeBHXbi nonapno MewAy co6oh. 

ZI.AH HCKAioqeHHH nepcnaAB HanpajKeHHsi nocroHHHoro xoKa Ha pasAHH- 
Hbix yqacxKax bcmahhoh ujHHbi npu nHxaHHH HaKaAOB nepBbix AaMn ycHAH- 
xeAen ynT-4 ox HcxoHHHKa Hanpa>KeHHH nocxoHHHoro xoKa h aah yexpane- 
HHH AoSaBOMHOH (})OHOBOH COCXaSAHIOmeH 50at( npH HHXaHHH HX OT HCTOH- 
HHKa HanpHHceHHH nepeMeHHoro xoKa uenH naxaAa sthx AaMn BeAyxcH h3o- 
AHpOBaHHO OX 3eMAH H 3a3eMA5IKDXCH XOAbKO B OAHOH XOMKe V HCTOMHHKa 
nHxaHHH. 

SeMAHHan uenb y HcxoHHHKa nnxaHHH BbinoAHHexcH b bhag MeAHoft 
uiHHbi, qxo o6ecneqHBaeT HaAejKHoe 3a3eMAeHHe cxeMw moagah. CaMa 3eM- 
AHHan uiHHa AOAxcHa HMexb BecbMa xopouiee h HaAe>KHoe saaeMAeHHe. 

OxAGAbHbie 6 aokh moagah b ofimefi cxeMe coeAHHHioxcH Me»Ay co6oh 
npH noMomw KafieAbHbix coeAHHCHUH (cm. (})Hr. 5.1). B Ka6eAHX, rAe cob- 
MeCTHO C H3MepHXeAbHbiMH UeOHMH npoxoAHx ughh HanpHJKCHHH nocxoHH- 
Horo xoKa 26 e, HMeexen abb SKpana: nepsbiH oSecneqHBaex pasAGACHHe h 3- 
MepHxeAbHbix ueneft ox uenefi nHxauHH h ynpaBAenna, btopoh — o6mHfl 
HapyjKHWH, 3KpaH. CBepxy na Bcex KaSeAHx (KpoMe HAymHx ox 6AOKa nH- 
xaHHfl) AAH yA 06 cxBa b SKcnAoaxauHH HaAexa BHHHAOBan hah pesHHCBan 
xpyoKa. 

Baokh onepauHOHHbix ycHAHxeAefi (BOy-2) BKAioqaioxcH b cxeMv c no- 
MombK) KaSeueH (7) qepea pacnpeAeAHxeAbHyio KOAOAKy aah BOy-2 c no- 
MOmbK) KOTOpofi MOJKHO BKAIOqHXb 12 onepauHOHHbix ycHAHTCAefi. Paenpe- 
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Ohp. 5.1. CxeMa coeAHHeHHH Cjiokob MOAe.nH HFIT-S. 








AejiHTejibHafl KOJioAKa 50y-2 npH noMouiH Ka6ejieH (2) h (3) coeAHHHeicH 
c 6 jiokom ynpasjieHHyi. 

CMeHHbie 6 jiokii nepeweHHoro KoacjjHUHeHTa (CB-3)^ BKJiioHaiOTCH b 
cxeMy Hepea TpH kojioakh /ijih CB-3 npH homoihh Kafiejieft (8). K Kax<AOH 
H 3 Tpex KOJiOAOK A-HH CB-3 Mo>KHo npHcoeAHHHTb 6 6 aokob nepeMeHHoro 
Koa^HuneHTa. 3 th koaoakh npH noMcmn Kadejia (4) coeAHHflK)TC5i c 6 ao- 
KOM ynpaBJieHHH. 

B CAynae, kotab HeoSxoAHMO HMexb b cxeMe moabah 6oAbiije 12 onepa- 
UHOHHbix ycHAHTeAeft, npHMeHHeTCfl AonoAHHieAbHan KOAOAKa a^h JBOy-2, 
ABIOmaa B03M0>KH0CTb BKAJOHliTb 6111,6 6 OnepaUHOHHblX yCHAHTeABH C HO- 
MOLAbio Tex xi'e KadeAeft, KOTopbie npHMeHHiOTCH aah noAKAioneHUH BOy-2 
K OCHOBHOH KOAOAKe. CoeAHHeHlie 6aOKOB MOAeAH BOy-2 C HCTOHHHKaMH 
nHTaHHH MOJKer npOH3BCAHTbCH B AByX Bap-HaHTaX. 

B nepBOM BapHaHTe niiTaHHe noAHocTbio npoH3BOAHTCH ot TunoBoro 
SAeKTpOHHO-CTadHAHSHpOBaHHOrO dAOKn 3CB-1. 

B 9 T 0 M CAyqae Hanpa>KeHHH ot Saokb nuTaHna noAaioTCH Ha pacnpe- 
AeAHTeAbHyio KOAOAKy aaa BOy-2 npH homoihh xadeAn (6) h na 6jiok 
ynpaBAeHHH — npn noMouiH KadeAa (2). 

Ha AonoAHHTeAbHvio KOAOAKy AAB BOy-2 HHTaHHe OT BToporo dAOKa 
nHTaHHH noAaeTCH nepes KadeAb (12). 

Bo BTopoM BapiiaHTe iimeeT wecTO KOMdiiHHpoBaHHoe niiTaHiie. B stom 
CA ynae HanpH>KeHHH + 350 0 aah nHTaHHH 1-ro ii 2-ro KacKaAOB ynT-4, 
+ 75 0 H — 350 0 depyTCH ot aKKyMyAHTopoB. Bee ccTaAbHbie HanpH>KeHHH 
noAaiOTCH OT dAOKa nuTaniiH 3CB-1. 

JIah nHTaHHH cxeMbi moacah no BTopoMy eapnaHTy k KadeAHM niiTa- 
HHH (5, 6 H 12) nOAKAlOHaiOTCH AOnOAHHTeAbHbie KOpOTKHe KadeAH (9, 10 
H 11), c noMombio KOTopbix H ocyiii,ecTBAHeTCfl BbHueyKaaaHHoe KOMdHHH- 
poBaHHoe HHTaHHe (cxeMa KadeAbHbix cceAiiHeHiiii dAOKOB npii BTopuM 
BapnaHTe nHTaHHH H3odpa>KeHa TaK>Ke na (})iir. 5.1). 

B odoHX BapnaHTax noAKAioneHne k MCAeAn hctohhhkob nuTaniiH no- 
CTOHHHoro TOKa 26 0 H nepeMenHoro tokb 127 0. 50 npoH3BOAHTCH e no- 
MOmbK) odblHHblX LUHypOB, HMeHDlAHX Ha KOHUe AByXKOHTaKTHbie bhakh. 

CweHHbie dAOKH nocTOHHHoro KoacfumneHTa CB-4, ne yKasannwe Ha 
cxeivie cjjiir. 5.1, noAKAionaioTCH k cxeivie moacaii npii noMomn cneunaAbHbix 
KOMMyTamiOHHblX UlHypOB. C nOMOmblO KOMMyTailHCHHblX lUHVpOB ocymecT- 
BA5HOTCH TaK>Ke BCe COeAHHeHllH Me>KAy OTACAbUblMIl dAOKaMH MOAeAH npii 
nOCTpf eHHH 113 HHX HaCTHblX CXCM. 


PAasa 6 

nHTAHHE MOAEJIH 

§ 1. PE>KHMbl nHTAHH51 MOAEJIH 

B MOACAH HnT-5 HcnoAb3yeTCH nHTaHHe AByx thhob: 

1) nHTaHHe HSMepHTeAbHOH nacTH moabah (ycHAHTeACH nocTOHHHoro 
TOKa ynT-4, cxeMbi saAaHHH nanaAbHbix ycAOBHH h nocTOHHHbix Boa.Myme- 
HHH) OT BbICOKOCTadHAbHbIX HCTOHHHKOB, 

2) nHTaHHe BACKTpoMarHHTHbix MexaHH3MOB dAOKa ynpaBAeHHH, cmch- 
Hbix dAOKOB nepeMCHHblX K03(j)HUHeHT0B CB-3 H dAOKOB onepauHOHHbix 
ycHAHTCAeft BOy-2. 

OcHOBHbIMH nOTpedHTeAHMH SAeKTpHHeCKOH S.HepFHH B H3MepHTeAbH0H 
cxeMe MOAeAH hbahiotch ycHAiiTCAH nocTOHHHoro TOKa B dAOKax. onepauHOH- 
Hbix ycHAHTeAefi. B TadAHue 1 npHBeAeHbi MaKCHMaAbHbie snaqeHHH TOKa, 
HOTpedAHeMoro oahhm onepauHOHHbiM ycnAHTeAeM b BOy-2 b 4 pejKHMax 
padoTbi. 

TapjiHua 1 


*niax (Ma) 
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+ 350 B 
(1 h2 Ka- 
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~ 350 B 
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40 
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+ 350 B 
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CKaAbi) 
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i 
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(3-h 

KacKaa). 

I 6,3 B 

aascMH. 

6,3 B He- 
saseMA. 

'max 

36 

36 

36 

1000 

729 

108C0 

16200 H 
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ZIjih nHxaHHH MOAejiH HnT-5 peKOMeHAyercfl npHMCHHTb ABa ocHOBHbix 
pescHMa nHTaHHA. B nepBOM BapHaHxe Bce naxanne moacah ocymecxBAflexcH 
ox AByX XHROBblX 3 AeKXpOHHO-CXa 6 HAH 3 HpOBaHHbIX 6 aOKOB HHXaHHH XHHB 

3CB-1, ripH 3X0M uenH HCxo«iHHKa +350 5 a-bb 1, 2 h 3-ro nacKaAOB ycH- 
AHxeAH ynT-4 oO'beAHHflioxcfl BMecxe. 

OpH BxopoM BapHanxe nHxaHHA Bce naxaHHe moagah ocymecxBAflexcfl 
ox AByx 6 aokob 3CB-1, xpoMe ueneft +350 0, 1 h 2 -ro KacxaAOB ynT- 4 , 
+ 75 0 H — 350 0 , aah nHxaHHH Koxopbix HcnoAbsyioxcH. aKKyMyAflxopHbie 
OaxapeH xHna 64-AKH-2,25 BBABiomHecH b Hepa 3 pHA<eHH 0 M cocxobhiih 
60Aee CXaOHAbHblMH HCXOWHHKaMH HanpBJKeHHH nOCTOHHHOrO XOKa, MCM 

6 aok HHxaHHa 3CB-1. 

EHxaHHe 3AeKxpoMarHHXHbix wexaHHSMOB (uiaroBbix nepeKAioMaxejicH 
H peAe) H CHPHaAbHblX AaMnOMCK B MOACAH HnT-5 npOH3BOAHXCH OT HCTOM- 
HHKa HanpHHceHHfl nocxosHHoro xoKa 24 — 26 0 . 3ro HanpajKeHHe mo>kho no- 
AyMHXb ox Moxop-renepaxopa, ox axKyMyAaxopHbix Oaxapefl hah ox Bbinpa- 
MHxeAA, HMeroipero na BbixoAe xopoiiiHH (l)HAbxp. 

HaH 6 oAbmHH xok, Koxopbifi ivio>Kex noxpeQoBaxbca ox hcxomhukb no- 
cxoHHHoro Hanpa>KeHHH. 24— 26 0, paneH 10 — 15 0 . 

§ 2. 3JIEKTPOHHO-CTABHJIH3HPOBAHHbm BACK HHIAHH^l 3CB-1 
1 . HasnaMCHHe npH 6 opa 

BaOK nHXaHHA 3CB-1 (3AeKXpOHHO-CXa6HAH3HpOBaHHbIH BbinpflMHXeAb) 
HBAHeXCH OCHOBHfalM HCXOHHHKOM nHXaHHB MOACAH HnT-5. OaHH 6aOK HH- 
XaHHH MOACeX OAHOBpeweHHO BHXaXb AO 14 yCHAHXeABH nOCXOHHHOrO TOKa 
THna ynT, paOoxaiomHx b pejKHMe, npH KoxopoM MaKCHMaAbHbifl buxoahoh 
XOK ynT paBCH 10 MU, npH AHHeflHOCXH XapaKXepHCXHKH yCHAHXeAH 
Uant.—kUax. B AHanaSOHe H3MeHeHHa Ubm. , paBHOM ±120 0. 

Back nHxaHHa HMeex na bbixoab aerbipe BbicoKocxaSHAHSHpoBaHHbix 
HanpajKeHHH nocxoaHHoro xoKa, HMeioiAHX CACAyiomHe HOMHHaAbHbie 3Ha- 
qeHHA oxHOCHxeAbHo «3eMAH»: — 350, — 190, +75 h +350 0. 

B xaOAHue 3 npHECACHbi SHaaeHHa AonycxHMbix HarpyaoK aah 3 XHX 
HanpHAceHHH. 

Ta6 A Hua 3 


HanpaKCHHC (b) j 

AonycTHMaH 
HarpysKa (mb) 

-350 

50 

—190 

550 

-1-75 

50 

+350 

350 


Baok riHxaHHa BKAiOMaexca b cexb 220 0, 50 Hopes c|)eppope30HaHC- 
HbiH cxaGHAMsaxop THna 3nA-58, KoacjDHUHeHX cxaOHAHsaunH Koxoporo co- 
cxaBAHex He MOHee 30. OSiahh K03(j)HUHeHX CTa6HAH3auHH Ka;KAoro hctoh- 
HHKa 6AOKa 6oAee 1500. 

Baok HMeex BOAbTMerp KAacca 1,5, KOTopbiii caxokht aaji KonxpoAH 



KpoMe xoro, 6 aok HMeex ABa HeaaBHCHMbix BbixoAa HanpawcHHH nepe- 
MeHHoro xoKa 6,80 c MaKCHMaAbHbiwH xoKaMH 8,4 H 12,6 a, ueodxoAHMbix 
AAH HHXaHHH HHXefi HaKaAa AaMH yCHAHXeAefi. 


Ohp. 6.1. OGuiiiH BHfl GAOKa nHiaHHn 3CB-1 
c (J)eppope30HaHCHbiM CTaGnAHaaiopoM. 

HOMHHaAbHbiX 3HaHeHHH BblXOAHblX HanpH>KeiiHH nOCTOHHHOFO TOKa. 

06ih,hh bha npnOopa b KOMnAeKxe c (j)eppocTa6HAH3aTopoM abh Ha 
(|3Hr. 6.1. KoHCTpyKUHH 6AOKa nuxaHHH — nodAGHHaH, Aafoman yAodHbiH 
Aocxyri K AaMnaM h k MOHTa>Ky. 

BpewH BbixcAa npHdopa Ha cxauHCHapiibiH pexKHM — 30 mhh. npaKXH- 
necKH, oAHaKO, 6 ackom mo>kho noAbacBaxbCfl y>Ke cnycTH 10 — 15 mhh. noc- 
Jie ero BKAioneHHH. Oh AonycKaex AAHxeAbHyio, nenpepbiBHyKD SKcnAoaxa- 
UHK) B AadopaxopHbix ycAOBHHx npH noAHoft HarpysKe. 

npiidop cocTOHx H3 HOTbipex, BO cyiuecTBy aBTOHOMHbix, AByxnoAy- 
nepHOAHblX BbmpSlMHTeAeft C C}}HAbTpaMH H C VCHAHTeAHMH-CXadHAHSaTO- 
paMH. Oh HMeex 06 my 10 naneAb ynpaBAOHna h KOHxpoAH bccmh cxadHAMSH- 
pCBaHHblMH Hanpfl>KeHHHMH. 

2. BbinpflMHxeAH c d)HAbxpaMH 

Ha (})Hr. 6.2 — 6.5 AaHbi 3AeKxpHHecKHe cxeMbi BbinpHMiixeAeH c cj)HAbx- 
paM^H AAH KajKAoro h 3 nexbipex hcxohhhkob. KawAbiH BbinpHMHxeAb HMeex 
CBOH CHAOBOH TpaHC4)OpMaXOp. CxeMbI BbinpHMHXeACH — AByXHOAynepHOA- 
Hbie Ha KeHoxpoHax xHna 5U4. MncAO-KeHOTpoHOB onpeAeAnexcH MaxcHMaAb- 
HblM XOKOM, OXdHpaeMblM CT BbinpHMHXeAeft. 

BbinpHMHTCAH HMeiOT HHCTOeMKOCXHbie (})HAbXpbI, 33 HCKAIOHCHHeM Bbin- 
pHMHxeAH Ha — 190 0, B cxeMe (})HAbxpa Koxopcro HMeexcH xaK>Ke ApocceAb. 
BeAHHHHa eMKOCiefi 4)HAbxpa paaAHHHa, OHa nponopuHOHaAbna oxOnpae- 
MOMy ox HCXOHHHKCB XOKy. 
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inpHMHTejIH C (j)HJIbTpaMH jtJIH HCTOMHHKa 






CHjiOBbie TpaHC(|)opMaTopfai h jipoccejib yKpenjiafOTCH Henocpe/lCTBeHiro 
Ha paiwe npH6opa. SjieKipojiHTHqecKHe KOH^eHcaTopbi Bcex cbujibinoR nn, 
MemeHbi Ha o6meH c^cmhoh njiare. ^ 



5>Hr. 6.4. CxeMa BunpflMHTe/ia c 4>ii.nbTpaMH aJia 


MCTOWHKa -f 75 B. 



3. yCHJIHTej]H-CTa6HJIH3aTOpbl 


yCHJlHTejlH-CTaOHJIHSaTOpbl HCTOMHHKOB 6jlOKa HHTaHHH OTJIM^aiOTCH 
Apyr OT ;ipyra^ (aa HCKJiioyeHHeM hctohhhkob — -350 h +350e) npHHpHnH- 
ajibHOH cxeMOH CTa 6 HjiH 3 aTopa, oOecneHHBaiOLueH /i,j 7 h KaH<Aoro OTflejibHoro 
(Viynaa HaHJiyniuHe peayjibxaTbi cradHjiHsauHH. 


C-raduAusaTopbi + 350 u — 350 e 


yCHJlHTejlH-CTa6HJlH3aTOpbI 3THX HCTOHHHKOB HAeHTHqHbl. KaJKAblH H3 
HHX HBJiaeTCH yCHJlHTejlGM nOCTOHHHOrO TOKa C KaTOAHbIM nOBTOpHTCJieM Ha 
BbixoAe. ycHjiHTejifa aaMKHyr caiw na ceda, t. e. HaxoAHTca b pejKHMe cto- 
npoueHTHOH oTpHuarejibHOH oOpaxHOH CBaan. 



Ha (|)Hr. 6.6 h 5.7 npHHUHnnajibHbie cxeMbi CTaOHAiiaaionoB hctoh- 

hhkob + 350 h — 350 8 . 

- ooHqawTCH Apyr ot Apyra JiHuib xeM, hto b cxeMe CTa6Hjin3aTopa 

t“ ooO 8 ajih nojiyqeHHH Oo.nbmoro xoKa b Harpyaxe, bmccxo oahoh «npo- 
nycKaK)Hiefi» jiaMnw KaxoAHoro noBxopHxejin, BKjiioqeHo napajiJienbHo 
D jiaMn xoro jxe XHna ( 6113 ). 

ycHAHxejib cxaOHjiHaaxopoB hbahcxch AByxxacKaAHbiM ycHJiHxeAew 
KaxoAHo-CBHsaHHoro XHoa na abohhwx xpHOAax XHna 
oMyiVi, HMeiouiHAi OojibuioH K 034 )HAHeHT ycHJieHHfl. 3 xa cxcMa npH nanaAKe 
He KpHXHMHa. OHa HMeex 3 ynpaBAHromHe cexKn, cjiyjKaiuHe ajih noAaMH 
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Bxo:iHoro Hanpy?»eHHH (na 4-io ceTKy JiaMnbi J7,), arajicHHoro HanpH>KeHHH 
cpaBHeHHH (Ha I-fo cexKy ;iaMnbi J/i), no OTHomeHHio k KoropOMy ocymecx- 
annexcH cxaSH.xHaauHH, h nacxH HecTa6H;iH3HpoBaHHoro HanpH>KeHH5i Bbin- 

pHMHTe.xH (Ha 4 -k) cexKV TaMObF c/72 ) ;i;ih oSecneqeHHH cxa^HjiHsauHH no cexH. 

B KanecxBe Bxa.xoHHoro HanpajKeHHH cpaoHeHHH Hcno.ibayexcn Hanpn- 
viceHHe cyxoH oaxapeH, pasHoe 47 s. 

ConpoxpfBneHHe cjiyjKHx iina 6ojiee xohhoh cxa6H.iH3auHH cxevibi 
no HarpyaoHHOMy xoKy. HarpysoqHaa xapaKxepHcxHKa cxa^H/iHsaxopa — na- 



4>Hr. 6./ . C.xe.Ma CTaSH.iHaaTopa —350 b. 

;iaK)LuaH. BBejenne pery.inpoBOHHoro conpoxHBJieHun R,-; .mojkcx c^ejiarb 
HarpysoHMyio xapaKxepncxHKv noziHUMaiomeHCH, a npH npaBH/ibHOM no46ope 
COnpOXHB.ieHHH — nOHTH r0pH30HxajIbH0H. 

HoMHHa.ibHoe HanpH>KeHHe Ha Bbixoae craOHjiHsaxopa (350 e) MO*er 
yciaHaB.xHsaxbCH noTenuHOMexpoM P,, bxoahoxo .ae.3Hxe.ifl ycHjiHxe.iA. 

Emkocxie Cl f{ C 3 BBe;ieHbi b cxeMv a^fl 4)HjibxpauHH nepeMeHHoro 
HanpflxeHHfl, npoHHKaiomero no uenn HaKajia h c Bbixo^a BbinpflMHxejiH. 

Rc — uenoflKa, cocxonmafl h3 e.MKocxn C, h conpoxHB.ieHHA R„ npe- 
nflxcxBvex caM0BO3uyHc.u.eHHK) ycH.iHxe.ia. 

noa 6 op BejiHHHHbi conpoxHBneHHfl R, oOecneMHBaei ropHaoHxajibHOCTb 
xapaKxepHcxHKH, Bbipa>Ka{omef{ saBucHMocxb Bbixo;iHoro CTa 6 HJiH 3 HpoBaH- 
Horo HanpflflceHHfl ox KoneoaHHfl HanpajKeHHfl cexH. 

JIjih yxfeHbiueHHfl 4 >ohoboh cocxaB.ijnomeH Ha Bbixo^e CTaoHjiHsarooa 
B CXeMe npHMCHflKDXCfl eMKOCTH C4, Cs H Ce. 

Ko3(i)HaHeHx cxagHJiHsauHH AaHHOH cxeMbi 6e3 4)eppocTa6HflH3aTopa 
paeeH oko.io 125. ^ 


CTaduAUsarop +75 e 

SjieKxpnqecKaH cxeMa CTa6HJiH3axop3 jxana Ha (l)Hr. 6.8. B 3toh cxeiwe 
npHMeHflexcfl o.aHOKacKaAHbiH ycHjiHxejib nocxoAHHoro xoKa na neHXOAe 
THna 6AC7 {•/J 2 ), MiweiomeM 6ojibiiiyK) KpyxMaHy. B KaqecxBe «nponycKaio- 
iiieH» jiaMnbi Hcnojibsyercfl, KaK h b cxeiwe + 350 e, jiaMna xnna 6713. 



B KaqecxBe 3xa.noHHoro Hanpfl>KeHHfl HcnoJibayexcfl qacxb cyxofl oaxa- 
pew HCTOHHHKa + 350 8 (14 e). 37.: HanpAKCHne bboahxca b cxeMy nepei 
KaxoflHbiH noBxopHxejib Ha JiaMne 6J5. 

JlaMHbi 6AC7 H 6J5 HMeiox o6mee KaxoAHoe conpoxuBjieHHe ii, xaKMM 
oopaaoM, noxeHuHaji hc KaxoAe jiaMnbi 6AC7 saziaercfl nocxoHHHbiM. Bxoa- 
Hoe HanpflflieHHe ycHJiHxejifl nocxynaer na qexBepxyK) cexKy Jiawnw 6AC7. 
--a SKpaKH'/K) cexKy 3 toh jiaMiibi nepes conpoTHB.neHHe R^ noAaexcH qacxb. 
BbixoAHOro Hecxa6HJ]H3HpoBaHHoro HanpflxteHHfl BbinpflMHxejifl, o6ecneqHBa- 
K)iii,afl ropH30HxajibHocxb xapaKxepHCXHKH saBHCHMOCXn BbixoAHoro Hanpfl- 
HeHMfl OT KOAeOaHHH HanpflJKCHHH cexH. 

/l-Hfl yMeHbiiieHHfl (JjoHOBOH cocxaBjiflfomeH Ha BbixoAG CTa6HJiH3axopa 
B cxeMe npuMeHflioTCfl eMKocxH Ci, C2 h Cs. 

Qc;n R ' TaK >Ke, KaK h b cxeMax hcxoahukob HanpH»:enHfl 

ooU ^ cjiyfl<HT AJiH TOHHOH cxa6HJiH3au,HH cxeMbi no TOKy HarpysKii. 

riojiyqeHHe BhicoKoro K03C|3Hu,HeHTa CTaSH.insauHH npn oxHociixejibHO 
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ryio ceTKy jiaMnw ycHJiHxejiH no^aeiCH BXOAHoe HanpaxcenHe. HoMHHajibHoe 
HanpHJKCHHe na Bbixo^e ycTaHaBJiHBaexcH noTeHUHOMerpoM fJtg. 

JIaMna Jl% BBJiBeTca AByxKacKaflHUM ycwjiKxejieM nocxoHHHoro xoKa, 
HMeiomHM CBHSb Me>KAy KacKaABMH iiepea AeJiHxejiH na conpoxHBJieHHax, 
noAKJiioqaeMbix k HCxo^HHKy — 350 0, noaxoiny hcxobhhk — lOOe ne mo- 
>Kex paOoxaxb 6e3 HCxoqHHKa — 350 e. 

CoOcXBeHHblH K09(j}HUHeHX CXa6H.nH3aU,HH HCXOMHHKa — 190 0 BejIHK 
(OKOJIO 1700), OAHaKO, BBHAy HenOCpeACXBeHHOH CBH3H 3XOrO HCXO^HHKa c 
HcxoHHHKOM — 350 0, ApcHc}) Ha ero BbixoAe jiHuib BABoe MeHbiiie, ^eM y 
HCXOqHHKa' — 350 0. 

ripHHUHn nOCXpoeHHH CXeMbI HCXOHHHKa — 1900 H BbICOKHH K034).HII,H- 
eHT cxa6HjiH3au,HH no3BOJi5HOx He BBOAHXb B Hee peryjiHpoBKH no cexH h no 
xoKy HarpysKH. 

/^C'UenoMKH, cocxoHiAHe m 3 sjieweHxoB C2 + /?7 h Cs-hRi^, h eMKOcxb 
C| npenaxcxByiox caM0B036y>KAeHHK) ycHjiHxejia. Emkocxh C* CAyjKHx ajih 
yMeHbineHHH ^ohoboh cocxaBJiHiomefl na BbixoAe cxaOHjiHsaxopa. 

4. OSmaq sjieKxpHMecKaji cxeivia npHSopa 9CB-1 

Ha cjiHr. 6.10 npHBOAHXca oOman sjieKxpHHecKaH cxcmb npHOopa 3CB-1, 
noKasbiBaiomafl coeAHHeHHH ero oxAejibHbix 6 jiokob. 

TpaHc4)opMaTopbi BbinpnMHxejiefi qepea cboh npeAoxpannxejiH h o6iij,hh 
B biKJHoqaxejib noAKJiK)HeHbi ko BXOAy nHxaHHfl, KOxopbiH BKjnonaexcH b cexb 
220 0, 50 en nepes c|3eppocTa6HjiH3axop xyna 3nA-58. Mexbipe JiaMnoHKH, 
pacnojio>KeHHbie Ha nanejiH ynpaBJieHHB npndopa, CHTHajiHSHpyiOT o bk.hio- 

qeHHOM COCTOHHHH KaWAOPO H3 MeXbipeX CXaSHJlHSHpOBaHHblX HCXOHHHKOB 
fijiOKa. 

HanpHMieHHH c cjDHjibxpoB BbinpHMHxejiefi nocxynaiox na cxeMbi- cxaSn- 
jiHsaxopoB. BbixoAHbie ciaOHjiHSHpoBaHHbie HanpajKeHHH, a xaK>Ke 2 na- 
Ka.nbHbix HanpflJKeHHH: 6,3 0, 8,4 a h 6,3 8, 12,6 a, Koiopbie Oepyxca c xpanc- 
(i)opMaxopoB HCXOHHHKOB — 350 0 H + 75 0, nocxynaioT na BbixoAHbie KJieM- 
Mbi H Ha ABa BbixoAHbix uixeKKepHbix rnesAa. 

Bee noxeHUHCMexpbi cxaOn.iHaaxopoB, c.riy>KamHe ajih peryjiHpoBKH h 
vexaHOBKH BbixoAHbix HOMHHBJibHbix HanpH>KeHHH, BbiHeceHbi Ha naHejib yn- , 
paBJieHHH SjioKa nHxaHHH h noMemaioxca phaom c KOHxpojibHbiM BOAbxwex- 
poM O.noKa, KoxopbiH MO>Kex noAKJiioMaxbCH nepeKJHOHaxejieM noonepcAHO 
K Ka>KAOMy H3 BbIXOAOB CXaSHJlHSaXOpOB H K BblBOAaM AByX HOMHHaJlbHblX 
SHaMeHHH HanpH>KeHHH cyxoH OaxapeH. 

5. KoHCxpyKUHfl npH6opa 

OOiuHii BiiA 6.noKa nHxaHHH xnna 3CB-1 abh Ha cjjur. 6.1. Ha(|)Hr. 6.11 
ABH BHA BepxHCH nanejiH npH6opa c naHe.nbio ynpaBAenna. Ha c^dht. 6.12 
ABH BHA Ha 6.noK CO cxopoHbi .xaMn, a na 4)Hr. 6.13 — bha na npnOop co 
cxopoHbi MOHXa>Ka. 

Ha ueAbHocnapiioM .Mexa.i.nMMecKOM Kapxace (paNie) (cm. cJjhx. 6.12) 
BHH3y yKpen.neHbi b psA 4 cnjioBbix xpanccjjopMaxopa hcxcmhhkob; + 350, 
— 190, — 350 H + 75 0 (cACBa nanpaBo). 
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B ueHTpe nepe;i; TpaHc^opMaropaMH 
cyxaH oarapeH arajioHHbix HanpH>KeHHH, a 


noMemena b samHXHOM KOJKyxe 
cnpaea or Hee naxoAHTCH Apoc- 



‘t'lir. 6.11. Biffl Bep.xHeft nanejin O^Ka nHiaHHa. 


cejlb HCTOMHHKa — 
HCToqHHKa — 1 90 0 


190 8 II AoSaBOHHoe conpoxHBjieHHe 
(ci3Hr. 6.5). 




BbinpHMHXeAH 


Ohp. 6.12. Bha na o/iok co CTopoHw 
.aaMn (co ciisitoii ookoboh KpuaiKofi). 




^ HaA xpaiiccjiopMaTopaMH pacno.no>Kena 
Hen noMciAaioTca Mexbipe cbCMUbie naaxbi 


n.naTa c KcnorponaMH. 
craoHjiHsaTopa. 


Ha.x 


JlaMHfai B 6jioKe pacnojiaraioxcfl ropHSOHxaAbHo h Kpenaxca npyxcHH- 
HbiMH jiawnoBbiMH Aepw:aTe.fi5!MH. 

C oSpaxHOH cxopoHbi (co cxopoHbi MOHxaHia) npoxHB njiaxbi c kcho- 
TpoHaMH pacnojiojKena c-beMHaa njiaxa c ajieKxpojiHXHHecKHMH KOHAenca- 
xopaMH (JiHJibxpoB BfainpHMHxejieH (cm. 4)Hr. 6.13). 

Ha BepxHefi ciDeMHOH njiaxe (cjiHr. 6.11) HaxoAHxcn naHeab yiipaBAe- 
HHfl npHoopoM. 

^ B ueHxpe naHejiH pacno.nojKeH AByxLUKajibHbiH KOHxpojibHbift cxoejioq- 
HbiH BOJibxMexp (Ha 100 H 400 e) 6jiOKa, a hoa hhm — py^xa nepenjiiOHa- 
xejiH, cjiyntamero ajih noAK.nK)qeHHH BOjibXMexpa k BbixoAaM cxadHAHsaxo- 
POB H K AByM KOHxpojiHpyeMbiM Hanp5i>KeHHHM sxajioHHbix daxapefl. 

C.aeBa ox BOJibXMexpa naxoAHTca npeAoxpaHiirejiH h cHrnajibHbie abm- 
noHKH xpaHc4)opMaxopoB, a cnpaea — norenuHOMexp ycxaHOBKH HOMHHajioB 
CXaOHJlHSHpOBaHHblX HanpH>KeHHH. 

HaA BOJibxMexpoM pacnojiOKeHw KJieMMbi BbixoAHbix HanpaxteHHH 6 ao- 
Ka, cexeBOH xyiviSjiep h BHjiKa bxoab iii.fiaHra riHxaHHH. 

Ha (f)OTo (t»Hr. 6.11 bhahbi abb BwxoAHbix mreKKepa, HBjisioiAHeca Bbi- 
xoAaMH 6jioKa nHxaHna. 

Zl-na oOecneqeHHH Heo6xoAHMOH BeHXHJiHUHii BepxHHH nanejib HMeex 
«cjioHapH», Ha Bcex OoKOBbix cxeHi<ax hmcioxch >Kajiio3H, a aho CACJiano 
nep(j)opHpoBaHHbiM. 

ZIjih samHTbi cxpeAOHHoro BOjibXMerpa ox narpeBa oh HMeex Kontyx 
c ac6ecxoBOH npoKJiaAKofi. ^ 
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PaSBHTHe COOpeMCHHOH HayKH H TeXHIiKH CBHSaHO C rjiydOKHM II BCe- 
CTOpOHHHM HCCJlCAOBaHHeM AHHaMHKH C;iO}«HbIX CHCTCM. K BHCJiy TaKHX 
ciicreM oTHocfiTCH cHCTeMbi aBTOMaTHHecKoro peryAHpoBaHiiH pasjiHHHbix 
ripoueccoB, CHHxpoiiHo-cjieAfimiie CHcreMbi, CHcreMbi AnCTaHUHOHHoro yn- 
paBjieHMH oG-bCKTaMH H T. n. 

C MaTeMaTimecKOH towkh speHUJi iiccjieAOBaHHe AHHaMiiKii takhx 
CHCT eM npUBOAHT K peuieHHlO JlHHeilHblX H HeAHHeHHbIX ypaBHCHHH BblCO- 
Koro nopHAKa. FIpii 3 tom caMbie paajinqHbie no CBoeii cjiHSHnecKon npnpoAe 
nponeccbi Moryr onucbiBaTbcn oahoh n toh jxe cncTeMon ypaBHennH. Cob- 
peMennaa Hayio pacnoAaraer do.nbiiiiiM KOjiimecTROM npiiMepoB raKHx ana- 
jioniH. oAHaKO, B nacToamee npe.Ma pemeHne n Hcc.ieAOBaHiie jiHneHHbix 
AHcjiepeHUHaAbHbix ypaBHennH BbicoKoro nopaAKa c nocToaniibiMH, ii b oco- 
CenHocTH c nepeMeHHbiiMH KOBcjumneHTaMH, a tbm 6 oAee HeAHHeiiiibix ypaB- 
neHiiH, onwcbiBaiomiix arii npoueccbi, anAacTca qpesBbiqaHHO xpj'AoeMKOM 
saAaaeH, Tpe 6 yiomeH BecbMa AAnrejibHbix BbimicAeHHH. Bhxoaom hb axoro 
asAaexca npaMeneHne MexoAa MOAeAiipoBaHiia n, b aacxHOcxH, aAeKxpu- 
aecKoro MOAeAiipoBaHiia. 3 xox mbtoa Casapyexcn na nocxpoeHHii xaxiix 
ajieKxpaqecKHX cxcm, nepexoAHbie npoueccbi b Koxopbix cooxBexcxByiox npo- 
xeKaHHK) HccjieAyeMbix pea.nbHbix npoueccoB. 

rioaxoMy HCCABAOBaHiie noseAeMHa ajieKXpHaecKiix MOACAeii AeAaex 
B03M0>KHbiM onpeAeABHiie AiiHaMuqecKHX xapaKxepncxiiK oxo6pa>KaeMbix 
iiMH o6x.eKxoB. ripii noMoinH ajieKxpnaecKHX MOAeaeii Moa<Ho 6bicxpo ii 
xoano ocyiuecxBAaxb b Aa6opaxopHbix ycAOBiiax pemeHiie secbMa caojkhwx 
BaAaq AHHaMHKii ynpaBAaewbix hah peryAHpyeMbix odx.eKxoB, cymecxByio- 
imix B AGHCTBiixeAbHocxH HAH HMeiomiixca xoAbKo B npoeKxe. npil COeAH- 
HeHHH MOACAH c peaAbHOH aonapaxypoH peryAHpoDanHa hah ynpaBACHiia 
Bn3MOA<HO npoBecxH Bce Hcnbixanna, csaBaHHbie c noACopoM HaHAyainiix 
napawexpoB aah xaKoft cHcxeMU b ueAax noAyaeHHa aaAaHHbix en xexHii- 
MecKHx AaHHbix. TaKHe iicnbixaHna Moryx 6bixb nponaBeACHbi b peH<HMC, 
np!i 6 AHiKaiomeMca k AeiicxBHxeAbHOH aKcnAoaxauHH o 6 T>eKxa. 

SAeKxpimecKne moacah Moryx 6bixb BbinoAHeHbi h xan, axo iix ochob- 
HOH qacxbK) SyAex aBAaxbca SAeKxpoHHxerpaxop, npiiroAHbiH aaa peiueniia 
ciiCxeM AHcJiepeHUHaAbHbix ypaBHemiH. B axoM CAynae iiccABAOBaxeAn Mo- 
ryx B KopoxKHe orpesKH BpeMBHii npoH3BOAHXfa BecbMa cAOHCHbie MaieMa- 
ximecKHe onepamiH, Ha Koxopue b oobiaHbix ycAOBiiax motah 6bi noxpe6o- 
Baxbca Mecaubi nanpajKeHHOH pa6oTfai ueAoro BbmncAHxeAbHoro 6iopo. Opii 
XaKOM COBMCmeHHH B OAHOM npH6ope MOAGAH H IIHXerpaXOpa CXaHOBHTCa 
B03M0A<HbiM CHaaaAa, Ha ocHoee xeopexnaecKHX HCCAeAOBaHHft. h pacaeTHbix 
pa6ox Ha hgm, npeABapmeAbHo Bbi6paxb HaHAymiiyio cHcxeMy ynpaRAnc- 




Moro HjiH peryjinpyeMoro o6^eKTa, a saieM, nocrpoHB peajibHyio annapa- 
Typy ynpaBjieHHH 3 thm oS'beKTOM, npoHSBecTH ee AOpa6oTKy h peryjinpoBKy 
B AHHaMHMeCKOM pe>KHMe, COOTBeXCTByfOmeM peajlbHblM yCJlOBHHM pa60Tbl. 

Hhjkb npHBOAHTCfl onHcaHHe raKoft sjieKxpoHHOH jimhchhoh moacjih- 
HHTerparopa MarpH^Horo rana. nparoAHoro peiueHHH cHcreM AH4>epeH- 
UHaAbHbix ypaBHCHHii AO 6-ro nopHAKa c nocroHHHbiMH h nepeMCHHbiMn 
K03{|)HUHeHTaMH. 

npH conpHJKeHHH c peajibHbiM peryjiHTopoM hjih npHSopawH ynpae/ie- 
HH51 TaKafl MOAGAb — 3KBHBaAeHT oS^eKTa — o6pa3yeT saMKHyryio AHHefi- 
Hyio HAH HeAiiHeHHVio CHCTeiwy BbicoKoro nopHAKa (ao 12-ro h Bbime). 

BwecTO peaAbHbix peryAHTopoB, bxoabi h BbixoAbi moagah Moryx sa- 
MbiKaxbCH ApyroH MOAeAHpyjomeH cxeMofi, cocxoamert, HanpHMep, h 3 
oxAGAbHbix 6 aokob moasah cxpyKxypHOFo xnna. 
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r A a B a \ 

HA3HAHEHME M OCHOBHblE TEXHH4ECKHE XAPAKTEPMCTHKM 
3.JlEKTP0HH0Pi JlMHE«HOPI MOAEJIM THHA HnT-4 

SAeKxpoHiiaH AHHewHaa moacab xnna MnT-4, 

iipcAi!a3HaMena aah HCCACAOBaHiiH AHHaMHi^H peryAHpyeMhix 
o6'beKTOB, ontrchiBacMbix jiiineHHbiMH AHtj^epeHUHajibiibiMH vpaBHeHHHMH bmah 

n 

1,2,3 . ..n, (1.1) 

j-- ! 

rAe:x. HAij — aaBiiciiMbie nepeivieHHbie ox BpewcHH 
{t) — B03MymaiOmHe B03AeHCXBHA, 
a^{t ) — K03C[)HUHeHXb! HHXerpHpyCMOH CHCXeMbl. 

OnHCbiBaeMaa moagab ABAAexca MOAGAbio MaxpHaHoro xnna h mojkgx 
6bixb HcnoAbsoBana b AByx ochorubix pe>KHMax pa6oxbi: ah6o kbk MaxG- 
MaxuaecKan cnexHaa Mauiiina aah HHxerpHpoBaHHa chcxgm ahhchhbix AHcjDe- 
peHunaAbHbix ypaBHCHufi (sAeKxpoHHXcrpaxop) , ah6o khk AHHaMHHecKaa 
MOAGAb o6'beKxa npn iiccACAOBaHHn pea.'ibHbix aBTOMaxnqecKHx pervAAXo- 
pOB HAH IipuSopOB ynpaBAGHiiH. 

Bo 3 Mo>KnocTb ce iipiiMeHCHHa b Kanecxse AHHa.MimGCKOH moagah o6yc- 
AOBAHBacTca TGM, HTo OHa HocxpocHa H3 6 aokob HenpGpblBHOfO AGHCTBHH, 
npHWGM HcaaBHCHMOii nepeMCHHoii npii HHierpapoBaHHH ciicxeMbi (1.1) hb- 
.IHCXca HCTHHHOe BpCMH. HlIA<C npUBOAHTCH OCHOBHblG XeXHHHeCKHG Xa- 
paKXepiiCTilKll .MOAGAH 1401-4. 

1. ycxanoBKa MnT-4 HB.;mexc« a.iieKxpoHUOH AiiHeiiHoii moagabk) 
uiccToro riopHAKa, cociohlhcm h3 uigcxh haghxhhhbi.x cckuhh, KaACAan mb 
KOT opb'.x nuTernupYCT OAHO 113 ypaBneHHH nepBoro iiopHAKa cncxeMbi (l.I). 

2. MoACAh npeAycMaxpHBaex bosmojkhoctb bboab bcgx 36 hah aioSoxo 
MCH blUCrO KOAimeCTBa K 03 (})HUHeHT 0 B (^) OCHOBHOii MaxpHUbI (1.2) HH- 
xerpiipyeMOH cncxeMbi (1.1): 

I a,;j <^15 ^^16 I 

<^2 1 ^22 ^^23 ^25 ^^26 I 

«31 | 

a^^ a,y I 

^51 ! 


( 1 . 2 ) 
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|; 

Ko34)HHHeHTbi Moryx 6biTb KaK nocTOHHHbiMH, xaK H nepeMCH- 

HblMH (aaBHCHMblMH OX BpeMCHH) . 

Ha MOACJiH KajKAbiH K03(})HUHeHT MaxpHUbi (1.2) ycxaHaBJiHBaexcfl 
B BHAC npOHSBeAeHHH Asyx COMHO^HXejieH, OAHHM H3 KOXOpblX HBJlJieTCH 
MaCIlIxa6HbIH K03(})Hi;HeHX ATjvii, o6iHHH AJIH Bcex K034)HU,HeHT0B OAHOrO 

ypaBHeHHfl cHcxeMbi (1.1) h on- 
peAeJiHiomHH Hx MaciiJTa6, a 
ApyrHM coMHOJKHxejieM aBjinex- 
Gfl K034)HUHeHT C nOMOLAblO 

KOToporo ycxaHaBJinBaioTCH ana- 
qaiAHC UH^pbl 3THX K034)HHHeH- 
tob: 

BejinqHHa MaciuxadHoro ko3- 
ilHUHeHTa /{‘mi HaXOAHTCH B 

npeABJiax or 500 ao 0,01 h 
HMeex 3HaMeHHfl: 500, 100, 50, 

10, 1, 0,01. 

j ^ nOCTOHHHbie K03(})HUHeHTbI 

HHxerpHpyeMOH CHCxeMbi HaOH- 
paiOTCH C TOMHOCTbK) AO 0,1%, 
a nepeMeHHbie K034)HLi;HeHTbi c 
TOAHOCXbK) AO 1 % BeAHBHHhl 

Km[- 

rpa4)HKH nepeMCHHbix kos- 
(})HAHeHTOB B MOAGAH anpOKCH- 
MHpyiOTCH C nOMOIUblO KyCOMHO- 
nocTOHHHbix KpHBbix (cxyneHMa- 
To) H cxpoHTCfl no xaK naabiBa- 
eMblM ySAOBbIM HAH OHOpHblM 
TOHKaM HaOopnoH cexKH na 
HAOCKOCTH, KOOpAHHaXHblMH OCA- 
MH KOTOPOH ABAHIOTCH OCb Bpe- 
MCHH t H OCb BCAHAHH nepeMCH- 
1.1. ripHHUHn anpoKCHMauHH rpacJjHKa HOro KOSCjJHUHeHTa (CM 

nepeneHHoro $Hr. l.I). Ha6opHaaceTKa o6pa- 

syexcA B peayAbxaxe paaOHeHHH paOoqero AnanaaoHa Ha 100 paBHbix hh- 
xepBBAOB To no och BpeMCHH H Ha 200 pasHbix HHxepBaAOB (ox — 1 AO + 1) 
no OCH ttjj [t) . 

To — AJiHxeAbHOCTb OAHoro liHxepBaAa pasBepxKH nepeMCHHoro ko 3 - 
4)HU.HeHTa no BpeMCHH — ABAHeXCH BeAH^HHOH, oOuiefi AAA BCeX K03(|)H- 
UHeHTOB MOABAH, H MOA<eT ObITb yCXaHOBACHa paBHOH 1,5, 1,0, 0,75, 0,5, 0,25 
H 0,1 ceK., B aaBHCHMocTH OT AJiHxeAbHocTH HccAeAyeMOFo npouecca.' 

BpeMA noAHoro pa6oqero HHKAa moabah, cooTBexcTByiomee 100 HHxep- 
BHAaM To no OCH BpeMCHH, npH 3T0M HMcex 3HaHeHHA 150, 100, 75, 50, 25 
H 10 CBK. 

Jlna yBeAHneHHA xomhocth naOopa nepeivieHHbix K03({)HUHeHT03 ai]{t) 

B KaJKAblH nepeMeHHblH K03(l)HUHeHT Ha MOABAH BBOAHTCA AOnOAHHXeAbHblH 
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HHAHBHAyaAbHblH MaCUITaOHblH MHOA<HTeAb Ka] XaKHM o6pa30M, HToObl 
HMCAO MeCTO paBCHCTBO 

TAB 

®ij(^)^j=='ij(0- 

K03(j)HlJ,HeHT Ka] MO>KeT HMCTb 3HaMeHHA 1, 0,75, 0,5, 0,25, 0,1. Ecah 
M aKCHMaAbHoe anaAei-iHe anpoKcuMHpyeMoro rpa({)HKa aijmax ^ 

Ma.no, TO aa cmct yMCHbineHUH MaciuraOHoro K03tJ)HUHeHTa Ka] mojkho 
yBeAHMHTb afj max caMbiM anpoKCHMHpoeaTb rpa(|}HK nBp'CMeHHoro 

K03Cj)HUHeilTa OoAbHIHM MHCAOM CXyneHCH no och OpAHHaT. 

,3. SaBHCHMbie nepeMCHHbie (^) CHCxeMbi (1.1) Ha moabah Bbipaxo- 
.lOTCA B BHAB MPHOBeHHblX aHanCHKH Hanpfl>KeHllH nOCTOHHHOrO TOKa U\{t), 
npiineM AHanaaon hx HaMeneHun AeA<HT b npeACAax :±: IOOb. 

dx^ (t) 

BeAHHHHbi Bcex uiecTH nepeMCHHbix x^{t) h hx nponaBOAHbie — 

MO>KHO OAHODpeMCHHO HaOAIOAaTb BO CTpeAOHHblM ITpilOopaM, HMCIOmHMCH 
Ha moabah. KpoMe Toro, aah perncTpauHH hx c noMombio BHeniHHX npnOo- 

dx-^ (t) 

poB. HanpHMcp, Ha iiJAeHc))OBbix ociJHjiAorpact^ax, aHaHCHHA Xi{t)n — - — 

dt 

BblBCACHbl Ha KAeWMbl Ha AHUBBOH naHCAH .MOABAH. 

4. HanaAbHbie ycAOBHA aaa ncex hiccth nepcMtMtHhix Xy{t) aaAaioTca 
Ha moabah b AHanaaoHe ± 100 e. 

5. pOah conpH>KeHHH c peaAbHbiM peryABTopoM moabab HnT-4 HMeer 
BblXOAHOH 6 aOK C XpeMfl BblXOABMH H BXOAHOH 6 .! 10 K C XpCMH BXOAaMH. 
BxoAHbie BCAHMHHbi Ha MOACAb AOAXXHbi nocxynaxb b bhab HanpH)KeHHH 
HOCTOHHHOrO XOKa. JlloOan H 3 BXOAHblX BeAHHHH MOJKCX ObIXb yMHOA<eHa Ha 
riepcMeHHbiii Koacj^HUHCHT, rpa 4 )HK Koxoporo anpoKCHMupyexcn BbimeyKa- 
aaHHbiM cnocoooM. riepeMeiinbix KoacpHuneHxoB, o 6 cAy>KHBaK 3 iuHx bxoahoh 
6 jiok, b moab.iih Bcero luecTb. 

6. B KaxxAyio ceKUHK) moabah, iiHxerpHpy[om,yK) oaho ypaBHBHHe 
CllCXeMbl (1.1), MO>KHO RBOAHXb AO XpCX BHBLIIHHX BOaABHCXBHH, KOTOpblC 
Moryx Obixb ahOo BHeminiMii BoaMymaioinjiMH CH.naMH, ah6o BbixoAHbi.Mii 
BeAHHHHaMH pcaAbHOPo pervAHTopa. 

7. ToHHocxb BocnpoiiaBBABHUB CHCXBMbi (1,1) na moabah HnT-4 
OnpeABAHBXCH CABAyiOmHMH OCHOBHbIMH (])nKT0paMH: 

1) XOMHOCXblO BbinOAHBHHH OXABAbHbIX Maxe.MaXHHBCKHX OnCpaUllH B 
OAOKe OCHOBHbIX VCHAHTCABH MOABAH, KOTOpaH paBHa ±0,2%; 

2) XOHHOCXbK) YCXaHOBKH HH MOABAH K03(}3HUHBHT0B HHXBrpHpyBMOH 
CHCXBMbi, paBHOH ±0,57o aHaHBHHH MaCIilXaOHOrO K03Ct3HUHeHXa; 

3) ApBHt|)OM ycHAHxeABH nocxoHHHoro XOKa, Koxopbiii npn nHterpiipo- 
Bai-IIIH Ha moabah cncxeMbi ypaBHBHHH (1.1) Hrpacx po/ib MaAbix BoaMy- 
maiomiix cha. B moabah apbh^ vchahxcagh nocxoHHHoro xoKa, npHBBACn- 
HbiH K HX BXOAV, HB npBBbiuiaGX \ - 2 MB 3a 10 mhh; 

4) TOHHOcxbK) saAaHHH HaHHAbUbix ycAOBHH, KOXopaH paBiia ± 1 % 
N^aKCHMn.JlbHOrO 3HaHCHH5T lUIOAbl HpIlOopa yCXaHOBKH HanaAIHIhlX yCAOBHH. 





\ - - 



r Ji a B a 2 

nPHHUWn nOCTPOEHHfl CXEMbI MOAEJIH 

OpH pemeHMH cHcreMbi AH(|)epeHUHajibHbix ypaBHemiH (1.1) Mo/icjib 
ocymecTB.nHCT Hazi nepeMCHHUMH A'i(^) MaxeMarH^ecKHe onepaunn HUTcrpii- 
pOBaHHH, CyMMHpOBaHHH, yMHOWeHHH Ha nOCTOHHHbie II nepOMPHHbie K03- 
tjjHUHeHTbl H HHBepTHpOBaHHH (H3MeHeHHH 3HaKa Ha np0TIIB0n0J10>KHblii) , 
npHHeM 3TH OnepaUHH HPOHSBOAHTCJI C BWCOKOH XOMHOCTblO li CO CXporUM 

ynexoM 3HaKOB y nepeMeHHbix x^{t) h K03c})HUHeHX0B t/jj (^) HHxerpHpyeMoii 
CHcxeMbi. CoBepmaioxcH 3 xh onepauHn b MoaejiH CMexHo-pemaiomHMH 6.no- 
KaMH ;i,Byx ocHOBHbix xhhob; HHxerpupyiomHMH djiOKaMu ii 6jioKaMii BBO/ia 
nocxoHHHbix H nepeMeHHbix KoacpMUHeHxoB, npnnmin ;i,eHCXBH5i Koxopbix 
OHHCbiBaexcH B jiaHHOH maBe. 

§ 1. nPMHUMn AEHCTBH51 HHTEFPHPyiOIHHX BJIOKOB 

HHxerpiipytouuie 6.noKii Moa,e.nH Bbino.THHiox onepauHw MHXcrpiipoBaiiHH, 
CyMMHpOBaHHH, HHBepXHpOBaHHH H yMHOyKOHHH Ha MaClIiXafiUblH K03CpHUH- 
GHx Bcex K03cl)HUHeHX0B ^^(t) HHxerpupyeMoro ypaBHemiH, ripimeM 

AJiH ocymecxBjieHHH 3 xhx MaxeMaxH- 
aecKHx onepauHH licno.iibayioxcH one- 
pauHOHHbie ycHHHxe;iH nocxoHHHoro 
TOKa. 

ZleHCXBHe onepamioHHbix ycHJiiixe- 
.■leii ocHOBbinaexcH na npuMeHemiH ycH- 
.■inxe,nH nocxoHHHoro xoKa c SojibiHHM 
K03(}3HUHeHX0M yCHJieHHH II r.nydoKHMU 
oxpHii,axe.nbHbiMH ofipaxHWMH cbhshmh 
(cm. (jjHr. 2.1). 

Ecjiii vcHjiHxe.iib nocxoHHHoro xoKa 
iiMeex oxDHuaxejibHbiii KoacJiHUHeiix ycii- 
JICHHH K Ii fiecKOHCHHo 6o.Bbuioe BxoAHoe conpoxHBjieHiie, xo ypaBHemifl, 
onHCbiBaiouiHC cxcMy cjiiir. 2.1, Moryx sanucaiibi b c.neAyiomeM bhac: 

E[p) == - e{p)k, 

Uip)- e{p) = LZ,{p), ^>2 1 ) 

e{p) — E{p)^iZ.{p) . 


I 


V(Pt 


€ 

r 




‘fur. 2.1. BjioK-cxcMa onepamioHHoro 
ycn.inTe.jia 
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OxciOAa cjiejiyex, hxo onepaxop xaKoro aseHa pasen 



U(p) 


Z,(p)+-\Z,ip)-^Z,ip)\ 


K(p) = - 


z.jp) 


1 4 - 


1 + 


z.jp] 

Z,{p) 


( 2 . 2 ) 


Kax bhaho h 3 Bbipa>KeHHH (2.2), onepaxop sBena npn Koacj^HuneHxe 
ycH.neHHH ycii.niixejiH k-^ co ne saimcHx ox BejiHMHHw K ii paBCH 


Ec,nH 


ZAP) 

ZAp)^R,, a Z,{p)^R,, 

R, 


K(p}^^- 




(2.3) 


(2.4) 


1 ! 3 BCHO HBJlHeTCH yCHJIliXejTbHblM (lIJlH, XOMHCe, M aClHXaf)HbIM ) . B HaCXHOM 
cjiynae, npii R, -=R,. oiio, iie usMeHaH nepeMeiiHoii no BCJiHHHHe, Mennex 
ee 3 HaK iia o^paxiibiii, x. e. c.jiv/khx HHBcpxepHbiM aaenoM. 
npii 

1 


ZAp) = R h ZAp) = — 

pC 


R(p)^^ 


pRC' 


(2.5) 


T, 0. .-ineiic cxanoBiixcH imxerpHpyiomiiM (c.m. (bur. 2.2) c nocxoHHHoii Boe- 
mchh. paBHoii T = RC . 


AAAA/^ 


c 

Hh 




Tpur. 2.2. BjioK-cxcMa HHTerpHpyiomcro 
iBeiia. 

IlOMOIHblO CXCMbI BK.HIO- 

‘leHHH ofipaxHbix CBHseii Ha ycn- 
..’mxe.iib HocxoHHHoro xona, npn- 



‘iHir. 2.3. B.JiOK-cxeMa cyMMHpyiomero sseHa. 


e-u'iiiioii iia (jmr. 2.3, ocymecxB.nHexcH cyivnvmpoBaHHC iiecKo.UbKHx 




Sra cxewa onHCHBacTcsi cjie/iyiomHMH ypaBHenHHMK: 


OxKyAa: 


ti 



. E-e 


E= — ke. 



B npe^ejie, Kor^a /j -> oo , a n HCBejiMKo: 


( 2 . 6 ) 


n 

£ = ( 2 . 7 ) 

j=l 

B MOAejiH B KaqecTBe ycH.nHTejiH nocTOHHHoro roKa iipHMeiiHeTCH ycii- 
jiHiejib THna Vni c Koa^JHpueHTOM ycHJieHHH k ~ 40 000. Flpii xaKOM ko 3- 
(|)HUHeHxe ycHJieHHH xoHHOcxb Bbino.nHeHiiH paccMoxpeHHbix MaxcMaxHqecKiix 
onepauHH b ochobhom onpe/iejiflexcH xoHHOcxbfo n3roxoB.fieHHfl nMncAaimeB 
oOpaxHbix CBflseH Zj h . 

ripuHiiHnHajibHaH cxeMa HHxerpHpyiomero OjioKa, hjih, HHaae, Ojioio 
ocHOBHbix YCHjiHxejieH,. npuDe^eHa Ha ^hp. 2.4. Bjiok cocxohx hb qexwpex 
SBCHbeB; cvMMHpyiomero, MacmxaOHoro, HHxerpHpy}Oui.ero h HHBcpxepnoro. 
Ha BXOA cywMHpyiomero ycHJiHxejiH y, O.aoKa noa,aioxcH Be.numiHbi 
— a -^{ t ) Oj . Hpii 3XOM HanpH>KeHHe na bhixoac cyMMHpyKi[ij,ero BBCHa 
n 

Uci=^ — S Mjj . Zlajiee HanpnjKeHHe (/(.j yMHo>KaexcB na MacuixaOHbiH 
j = 1 

n 

K03({)Hi],HeHx c noMombK) MaciuxaOHoro ycHjinxejiH ^ u.-. 

j-1 

II noAaexcH Ha bxoa HHxerpHpyiomero BBena. Maxerpapyiomee bbcho b 6jio- 
Ke npe/icxaBjinex co6oh onepauHOHHbifl yciijiHxejib c AByMH pe>KHMaMn 
BKjiioqeHHH. Kor^a ynpaBJiaioinee pejie Py b OjioKe oOecxoMeno, to ycHJiii- 
xejib nocxoHHHOTO xoKa HHxerpiipyiomero sbchb BKJnoqeii no cxewe 
HHepuHOHHoro BBena. Emkocxh C r 3 xom pejKHMe MoxKex 6 bixb 3 apfl>KeHa 
no jikdOofo xpeOyeworo SHaneHHH (or 0 no ± lOOe) c noMombio noxenuHo- 
Mexpa , qxo cooxBexcxByex aanaHHio HaqanbHoro yc.noBHH n.nH nuxonnoH 
nepeMeHHOH HHxerpiipoBaHiin 6 noKa ochobhbix yciiniixeneH. 
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KpoMe Toro, npH oSecTO'-ieHHOM ynpaBjiHfOineM pejie noGJiCAOBaxe^bHayi 
uenb, cocToamaH hs ycHJiHTejiefi 6jioKa, oKasbiBaeTCfl paaoMKHyroH, xan 
KaK BXOA HHxerpHpyiomero vchjihxcjih oKaabiBaexca oxcoeaHHeHHbiM ox bbi- 
xojia Mac[iJxa6Horo SBeHa. 

OpH cpaoaxbiBaHHH ynpaBjiaiomero peae sBeno ripeor)[)a3yexca ii3 
HHepuHoiiHoro B HHxerpupyiomee, h ero bxoa coe/uiHaexca c BbixoaoM Mac- 
iiJxar)Horo ycnanxe/ia. Hanpa>KenHe na Bhixoae HHxei'pHpytoiuero BBciia 
9T()M cxanoBii Tca paniibiM 

t 11 

Y j* X! 

0 j = l 

HHBepxepHbiii yciuiHxejib rio/i.Kaio'-ieH k Bbixo/Xy HHxerpupyioiucro anciia. 
nocxoHHHo; ero BbixoflHoe Hanpfl>KeHHe 6^,^; paBHO — 6^nj , x. e. 

I 11 

i/„, = + y, = 1 K,„, [ J «ii ( 0 t/j dt -f y,„ 

o' j^l 

HJIH 

t n 

(2.U) 

O j=l 

TAG -^Mi — • 

•' i 

TaKHM oopasoM, ecjiH npHHSxb, qxo Hanpa>j<eHPic Ha Bbixoae iiUBepxcp- 
Horo ycHJiHxejiH paBHo +^i, BbixoAHoe HanpB>KeHHe iinxerpupyio- 

mero ycHJiHxe.riH i/„[ paeiio — Xj , xo ypaBHeHne, onHcwBaiomce AiiHaiviHKy 
HHxerpupyiomerG 6.aoKa b uejioM, no/inocxbio cooxBexcxayex no tjiop.Me 
ypaBneHHHM CHcxeMbi (I.l), npHqeivi KoscjDHUneHXbi ^jj (^j no.nynaiOTcn na 
MOAe.nH B BHAe npoiiBBeAenna xpex coMHo>KHxejTe{i; 

(0 = ^ij {^) ^ini ■ 

H K03C|)HHHeHXbI H BBJlHlOXCfl o6mHMH AilH BCeX K03(j)!imieHX0B 

- i 

VpaBHeHMH OAHOH CXpOKH. Hx BHaHCHlIH VCXa Ha BJIH BaiOTCH C nOMOIUiHO 
nepeKJiioqaxeaeH /Ini h /7m 2- MaciniaCHbiH KoacjjHiiHeHx iiMeexosHa- 
mchuh: 50; 10; 1; 0,1; 0,01, a nocxoHHHaH BpcMCHii MiixerpupoBamiH 7', 
ABa: 1 ceK h 0,1 cen. 

CyMMupyioiuHH ycHJiHxe.ib b OjiOKe ochobhwx ycHjnixejicH hmccx 
9 BXOAOB, Ha Koxopbie noAaioxcH nepeMeHHbie (Jj, yMHo>KeHHbie na cooxeex- 
CXByiOIAiie K03lf)HHHeHXbl 3 XaK>Ke BHCinilHe BOBMyiUaiOIUHC B 03 - 

ACHCTBHH /j (7) . 
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ZIah npeAOTBpameHHH nenpaBHAbHoro pemeHHH, BCAeAcxBHe iiepexoA^ 
nepeMBHHbix L/j aa AonycxHMbie npeACAbi anaqeHHH BbixoAHbix HanpH>KeHHH 
ycHAHxeAefi, na BbixoAe cyMMHpyiomero, Maciiixa 6 Horo h HHxerpHpyiomero 
BBeHbeB npeAycMOxpeHbi cneunaAbHbie orpaHHHHxeAbHbie peAe. 3xh peAe 
cpaOaxbiBaiox npH nepexoAe BbixoAHUx Hanpji>KeHHH sxhx ycHAHxeAeft sa 
HpeAeAbi ± 100 o. 

§ 2. nPHHUHn BBOAA K030HUHEHT0B HCCJlEAyEMOR CHCTEMbl 


BaOK BBOAa KOSCjDHUHeHXOB HMCeX CBOeH OCHOBHOH (J)yHKU,HeH Bocnpo- 
HBBeAeHHe bo BpeMCHH rpacfiHKOB KoacJjnuHeHxoB KjiCz"), Koxopbie oxAHna- 
AHCb 6bl ox rpa4)HKOB K03C|)HUHeHXOB ^ . 

ajj(t) cHCxeMbi (1.1) xoAbKO Maciuxa- ‘'‘‘V 1 

6om. i ^ " 

rioAyqeHHe nepeM€HHhix ko3(|)hii.h- 
enxoB ay (^) B MOACAH ocymecxBAflexcH 
c noMombK) cxeMbi noxenuHOMexpa, 

HSoOpajKeHHOM Ha c}}Hr. 2.5. 


^ T- 

R " 


^u,j=ay(t)llj 


BbixoAHoe HanpHJKeHHe T/y Me>KAy 

)V- -/ 


A>nr. 2f). ripHHUHn fleficTBun nepeMCH- 
Horo KoacJiHuiieHia. 


ABH/KKOM noxeHUHOMexpa H aeMAett 6y 
Aex paBHO ay {t) f/j b xom cAynae, ccah 
ABH/KOK noxeHUHOMexpa nepeMemaexCH 
xaKHM oOpaaoM, nxo oxHOuieHHe r Me>KAy abhkkom h KanaAOM noxcH- 
UHOMerpa k noAHOMy cnnpoxHBAeHHio noxeHAHOwexpa R b KajriAbin mo- 

Menx BpeweHH 6yAex pas- 
HO anaqeHHio cooxBexcxBV- 
lomeii opAHHaxbi na rpa- 
cjDHKe nepeMCHHOro kos- 
(i)HUHeHxa ay (f) (cm. 
c})nr. 2 . 6 : 



( 2 . 10 ) 


(pHr. 2.b. I'pa^iHK ay (1). 


PoAb noxenuHOMcrpa, 
abh>kok Koxoporo nepcMe- 
n;aeTCH no aaAaHnofi npo- 
rpaMMe, b moacah shboa- 
HHex ycxpoficxBO, npeA- 
cxaBAeHHoe na tj^nr. 2 . 7 . 

C noMOUibio inaroBoro 
nepeKJiioMaxe.na // (xnna 
HCKaxeAfi UJH 50/4), Ha 
neKoxopoH nocxoHHHOH qacxo- 


oOMOXKy Koxoporo noAaioxcH nMny.iibCbi 
xoH /, ocyuj,ecxBAHexcH CKaqKoo6pa3Hoe nepeMemeHiie ABii>KKa noxenuno- 
Mexpa d, npeACxaBAeHHoro Ha (bHr. 2.5, qxo SKBHBajieHxno paBOiiennK) rpa- 
t|)HKa BOcnpoHBBOAHMoro nepeMeHHoro KOScpHUHeHxa na paBHbie HHxepea.ribi T<i 
no ocn BpeMeHH. 3a oahh paOoquH uhka iiiaroBWH nepeK.iiioqaieAb .xeAaex 
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CTO maroB h BoaepamaeTca b hcxoahoc noJioHteHHe Ha HyjieByio jiaMejib. 
OpH 3T0M rpa(J)HK nepeMCHHoro K03^HUHeHTa paaCHBaercH no och BpeMenH 
Ha 100 paBHbix HHiepBajioB. BHyrpn KaniAoro HHxepBajia BejiHWHHa ko3- 
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^HUHeHTa ocTaercH HeHSMCHHoft h momcct ycTaHaBJiHBaxbCfl c no- 
Mombio AByx cxoceKUHpHHbix /tejiHTejieft HanpnjKenHH /h h nyxeM coe- 
AHHeHHH JiaMCJieH HCKaTejIH C COOTBCTCTByiOmHMH BblBOABWH ACJIHTeJiefi Ha 
cneuHajibHOM Ha^opHOM nojie. OpH stom HaOop aHaneitHH {t) npoHS- 
BOAHTCH no yajioBbiM TonKaM Ha6opHOH cothh, oOpasycMOH b peayjibTaxe 
pa36HeHHH rpa4)HKa KoatjDHUHeHTa no och BpewcHH (or 0 jio r^) h no och 
opjtHHar (oT + 1 j^o 0 H OT 0 AO — 1) Ha 100 pasHbix ynacxKOB. 

TaKHM oOpaaoM, npH nepeMeubCHUH mexoK HCKaxeACH no JiaiweAHM 
HanpHjKCHHe Ha BbixoAe xaKOH cxeMu Oy^ex paBHO «jj = {t) , tag 

BCJiHHHHa ajj {t) aBjinexcn kphboh, cxyneHqaxo anpoKCHMHpytomeH rpa- 
(J)HK BOCnpOH3BOAHMOrO K03(}}HUHeHTa. 

JXJisi 6ojiee xomhoh anpoKCHMannii rpacJtHKOB nepeMennux K034)HUHeH- 
TOB, T. e. A-flH anpOKCHMaUHH B03M0>KH0 SoAblUHM HHCJTOM cxyneHCH, Hcsa- 
BHCHMO OT HX BCAHqHHbl H BpCMCHH paSBepXKH, npeAyCMOTpCHbl nOCXOHH- 
HblH MacmraOnblH MHOJKHXejlb AT^j H B03MO>KHOCTb H3MeHeHHH BeAHAHHbl 
Tq c riOMOiUbK) H3MeHeHHfl qacTOTbi HMnyjibcoB, noAaeaeMbix na oOMoxKy 
sjieKxpoMarHHxa HCKaxexn. MacmxaSHbiH KoscpHutreHT HMeex snane- 

T 

HHJi; 1, 0,75, 0,5, 0,25; 0,1, a Be.TiHniiHa K5, 1,0, 0,75, 0,5, 0,25 

H 0,1 CCK. CoOTBeXCTBeHHO A.^HTeJlbHOCTb OAHOFO paOoqCFO UHKJia paOoxbi 
cxeMbi MOAGAH Tm paBHa 150, 100, 75, 50, 25 n 10 cck. 

JX-Jiii CTa6HjiH3auHH qacTOTbi / nepenjironeHUH mexoK HCKaxeAH M, 

C TOM HTOObl A-ftHTejlbHOCTb HHXepBaJia 7o = yTOqHO COOTBexCTBOBBAa 3a- 

AaHHbiM Ha MOAG.TH BCjiiiqHHaM, B MOACJiH npHMeHHeTCH KBapuesbiH rene- 
paxop (cm. (})Hr. 2.7). 


n 



^'iir. 2.8. ripHHUHnHajibHaH cxeMa 6jiOKa nocroAHHoro K03(j)HUHeHTa. 

Bboa nocxoHHHbix K03c})HAHeHX0B ocyinecxBAHexcH anaAorHqHO nepe- 

MCHHUM K03(}3HUHeHXaM C nOMOUiblO AGKaAHOrO AGAHXeAH HanpajKCHHH, 

npeACTaBACHHoro na 2.8. 
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ilejiHTejiH HanpHxceHHH h HMeroT no o^HHHaAUaTH cckumh pae- 
Hfaix conpoTHBJieHHjS, a Aejinre/ib ^3 — 10 ceKunfi, ripn npHHHTbix b cxeine 
BejIHHHHaX AJIH Tj, Tj, H Tj HMeiOT MeCTO COOTHOUieHHH: 


ConpOTHBJieHHH 

SyayT paBHbi: 


=-0,2r„ 

2 = 0»2r , 


MejKAy ABHJKKaMH a K 6 VI MQTKpy e H TaKHM oOpasoM, 


2 r,- 10 -Q 9 r, 

2 r,-hl0-0,2ri 


^ • 10 • 0,2r2 

2r2+ 10-0,2^2 

noSTOMy, HeaaBHCHMO OT nOJIO>KeHHB ^tBHXtKOB a, 6, 8, 2, Ha ACJJHTeJlb JJ 2 
6yjieT Bcer^a noflaBaTbCH HanpajKeHHe ^ Ha Aejinrejib JJs nan- 

pfljKeHHe i/3, = ^. 

// HanpfliKeHHe na .Bfaixo;ie cxeMbi ( 2 . 8 ) 6yAeT pasHo 

^ 0,1 («! 4 - 0,1^2 4 - 0,01/13), r;te fti, — HOMepa bbiboaob ceKUHH 
;iejiHTejieH {n, h MeHsnoTCB ot 0 ao 9 , a /Zg — or 0 ao 10 ). C noMombio 
Til HaoHpaeTCH nepaan, c noMoipbio — BTOpan h c noMombio — rpeibB 
SHanamHe uHcjjpbi nocroBHHoro K 034 )HUHeHTa npH nepeMenHoft’ f/j. SnaK 
K 03 (j 3 HUHeHTa H 3 MeHHeTCH C HOMOipfalO nepeKJIK)HaTeJIH 77 . 

§ 3. BCnOMOFATEJIbHblE BJIOKH MOj^EJlH 

KpoMe rjiaBHbix Ojiokob MOAejiH: Oaokh ochobhux ycHjiHTejieft h 5 jio- 
kob nepeMeHHbix h nocroHHHbix K03(})HnHeHT0 B, b moabjih HMeiorcfl eme 
ABa BcnoMorarejibHbix yajia: 6 aok ynpaBACHiiH MOAeAbio h 6 aokh conpH- 
>KeHHfl ee c peajibHbiM peryjiaxopoM. 

Back ynpaBAeHHH o6cAy>KHBaeT 6 aokh bboab nepeMeHHbix K03d)MnH- 
CHTOB H 6 aokh ocHOBHbix ycHAHTeAefl. C exo noMombio OCymeCTBAHCTCH 
KOHTpoAb H HacrpoHKa cxeMbi B neAOM, ee nycK, ocraHOBKa h BosBpaT b 
H cxoAHoe noAOKeHHe OTACAbHbix ee ysAOB, DoApodHo paOoia Saokb vn- 
paBAeHHH paccMaTpHBaexcH HHJxe. ^ 

Baokh conpnjKeHHH moacah c peaAbHbiMH peryAaropoM coctoht h 3 
AByx caMocTo.qreAbHbix qacTefi: ns BxoAHoro 6AOKa h BbixoAnoro Oaokh 
UCHOBHOH MX ())yHKUHeH HBAaeTCH BBeACHHe K03(j3HHHeHT0B COrAaCOBaHHH 
MOAeAH c peaAbHbiM peryAaiopoM, mo npoH3BOAiiTCH c noMoipbio MacmTa6- 
Hbix ycHAHTeAen nocTOHHHoro TOKa, anaAoraqHbix tom, Koxopue noHMCHH- 
lOXCH B GAOKe OCHOBHbIX yCHAHXeAeH. BxOAHOH 6 aOK HMeeX XPH BXOAa H 
6 nepeMeHHbix K03c)3HuneHT0B, a buxoahoh Gaok — 3 BbixoAa na Ka>^^3i-M 
H3 Koxopbix MOiKex Gbixb noABHa AioGaq h 3 ujccxh nepeMeHHbix HHxerpnpo- 
B a H H q . r 1 

BoAee noApoSHoe onncaHHe bxoahoxo h BuxoAHoro 6 aokob npHscAeno 
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r A a B a 3 

BJIOK-CXEMA MOAEJIH 

H EE OBIUEE KOHCTPyKTHBHOE 0<^OPMJIEHHE 

B cooxBexcxBHH c npHHUHnoM AeHCXBHB MOACAH HnT-4 ee 6AOK-cxeMa, 
npHBeAeHHaq na cJiHr. 3.1, cocxohx h3 3 ochobhux nacreH: ocHOBHbix Maxe- 
MaxHqecKHx cqexHo-peuiaromHx Gaokob, Gaokob conpqjKCHHq c peaAbHbiM 
peryAHxopoM h Gaokb ynpaBAeHHH. 

CnexHo-pemaiouiaq qacxb moagah cocxohx h3 mecxH HACHXHMHbix, xh- 
noBbix ceKUHH. Ka>KAaH cckuha, b cbok) oqepeAb, BKAioqaex b ceGq mecxb 
CMBHHblX GaOKOB HepeMeHHblX HAH nOCXOHHHblX K034)HUHeHX0B H OAHH GaOK 
OCHOBHbIX yCHAHXeAefl. 

BAOKaMH conpqateHHq c peaAbHbiM peryAHxopoM qBAqioxcq Gaok bw- 
xoAHbix ycHAHxeAeH H Gaok bxoahhx ycHAHxeAeft c ujecxbK) nepeMeHHbiMH 
K03(})HUHeHXaMH. 3XH K034)HUHeHXbl MOXVX XaK>Ke nOAKAIOnaXbCq Ha BbIXOAbI 
MOAeAH. 

ynpaBAHiomaq uacxb moaoah cocxohx H3 Gaokb ynpaBAeHHH, npepw- 
BaxeAH H renepaxopa cxaGHAbHOH nacxoxbi /=50ai{. 

riHxaHHe MOAeAH ocymecxBAHexcq ox 4 xHnoBbix Gaokob nnxaHHH XHna 
3CB-1, noAKAionaeMbix k mnxKy nnxaHHq c noMoiubio xhGkhx uiAanroB, 
H ox HCXOMHHKa nocxoHHHoro xoKa 24—26 e. 

KoHcxpyKXHBHo MOACAb HnT-4 o(|)opMAeHa B BHAe cxeHAa, BKAtouair 
Luero b ceGq cAeAyiomHe ocHOBHbie qacxn; 

1. OxceK Gaokob ochobhmx ycHAHxeAeft. 

2. OxceK Gaokob nepeMeHHbix h nocxoqHHwx K03cf)HmieHXon. 

3. OxceK G.noKOB conpq>KeHHq c peryAHXopoM. 

4. OxceK ynpaBAeHHH h kohxpoah. 

5. OxceK HHXaHHH. 

6 . CneuHa.nbHbiH cxoa. 

7. Baokh nHxauMH. 

OGiuhh bha moacak HnT-4 co cxopoHbi AHueBOH nancAH npeAcxaBAen 
na c))Hr. 3.3. 

OxceKH Gaokob conpH>KeHHq c peryAHXopOM, Gaokob nepeMeHHbix h 
nOCXOHHHblX K034)HnHeHX0B H GaOKOB OCHOBHblX yCHAHXeACH KpeHHXCH K 
paMe cxoAa h mbjkay coGoh GoAxaMH. Baokh ochobhhx ycHAHxeAeft, nepe- 
MeHHbix H nOCXOHHHblX K034)HUHeHX0B VCXaHaBAHBaiOXCH B cbohx oxceKax 
n mecTb 3xa>KeM, oGpaayq inecxb HACHXHqnbix cckhhh. Baokh bxoahwx h 
B bixoAHbix ycHAHxeAefi pacnoAOJKeHbi oahh hha ApyruM (cHHsy HaxoAHXCH 
Gaok bxoahwx ycHAHxeAeft). JlnueBbie nancAH Bcex sxhx Gaokob naxoAnxcH 
B BepXMKaAbHOH HAOCKOCXH. 
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r ji a B a 4 


BJIOKH MOAEJIH 

§ 1. BJlOK OCKOBHbIX yCHJlHTEJlER (MHTEFPMPyiOmHn BJlOK) 

KaK yKaabieajiocb a § 1, rji. 2, 6 jiok ocHOBHbix ycHjiHTejien H^JiaercH 
rjiaBHbiM 6 jiokom MojtejiH HnT-4. B hbm nan BXOAHbiMH BejiHqHHaMii 
npoHSBOAHTca onepauHH cyMMHpoBaaHH, yMHO>KeHHH aa Mac- 
IlITa6HbIH K03(|)HUHeHT, HHTerpHpOBaHHH H HHBepTHpOBaHHH. HjIA BblHOJlHe- 
HHH yKaaaHHbix MareMaTHaecKHx onepamiH 6 jiok ochobhhx ycHjiHxejieH 
iiMecT 4 onepauHOHHbix ycHJiHiejiH; — cyMMHpyK)mHH, y, — MacuiTa6- 
HbiH, — HHTerpHpyfotUHH H y^ — HHBeprepHbiH. Ha c})Hr. 4.1 npeACTan- 
jiena sjieKxpHaecKaH cxeivia 6ji0Ka ocHOBHbix ycHAHrejieH (1 -h ceKUHH mo- 
Ae.nn -- Mepreac M 004 . 09 . 000). 

PaccMorpHM paOoTy oxAejibHbix aaeabeB 6.noKa ochobhwx ycHJiHTejiea 
B iiopaAKC nocjieAOBarejibHOCTH BbinojiaaeMbix HiMii onepaunii. 

ycHJiHxejib y, npeAHaBHaaeH ajih cyMMupoBaHHH 9 bxoahbix BejiHBHH 
ajj(^);yj, noAaaae.Mbix b BHAe ajieKxpuqecKoro HanpH>KeHHH nocxoHUHoro 
xoKa Ha ero sxoAHbie conpoxHBACHHH o6paxHbix CBBsen R\_i— R^_] 'hau- 
pHJKeHiie U(. Ha buxoag ycHAHxeAH y,, nponopuHOHaAbnoe cy.MMe 3 thx 
BGAHWHH, nojiynaexcH pasHbiw 

bc^—Rc \-\ U] ■ 

B moagah HnT -4 Ka>KAaa h 3 bcahhhh R ci-i (conpoxiiB.icHHc Me>KAy 

BXOAOM H BbIXOAOM yCHJlHXeAH yj) H R-^ [ (BXOAHbie COnpOXHB.neHHH Ri-i 
Rq-i) paBHa \ M20M, a CAeAOBaxejibHo, K03c})HUHeHx ycHAGHHa a-th Bcex 
9 BXOAOB paaen — 1. HanpH>KeHHe Ha bbixoag ycHAHxcAH -V, npa sxo.m 
paBHo: 

j = 1 

B cAyaae pasencxBa HyAio oahopo hah necKOAbKHx HvTeHOB ocjj(f)C/^ 

COOXBGXCXByiOLUHMH XyM^AepaMH Ri^j --/Ca-I npOHBBOAHXCH OXKAlOqeHHG 
ox BxoAa cyMMHpyiomern ycnAMxe.TH cooxBexcxnviomiix B.xoAHbix conpoxno- 
.IGHUM. 


yi 
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ConpoTHBjieHHe /?c 2 -i , BKJiK)qeHHoe wejKAy bxoaom ycHJiHTejin y i n 
seMjieft, Heo6xoAHMo n,-.nn Toro, htoSbi ycHJiHTejib He bbixoahji h 3 pe>KHMa 
ripH oTKJiioqeHHH Bcex ryMdjiepoB /Ci_i — /fg—i , a xaKJKe npH nepeBO^e 
nepeKjiK)qaTejiH Cy b nojio>KeHHe «0». OojiojKeHHe «0» nepeKJiiOHaTejifi Cy 
{K]i) npeflycMorpeHo a/ih iiepeKJiiOHeHHH bxoahoh luHHbi co BXOAa vchjih- 
TejiH yj (iiepea HopMajibHO paaoMKHyTbifi KOnraKT pejie Py) na bxoa ycH- 
jiirrejiH ys, KoropbiH npn 3 tom BbinojiHHer oAHoepeMeHHo onepauHH cyMMH- 
pOBaHHH H HHTerpHpOBailHH. yCHJlHTejlH y) H y; 3THM nepeKJllOHeHHeM aBTO- 
MaTiiHccKH OTKjiioHaiOTca OT BxoAa HHTcrpHpyiomero seena h b pa6oTe 
cxeMbi ne ynacTByiOT. SfiAa’ien MaciUTaSHoro ycHjnirexH y 2 HBJineTCH vmho- 

x<eHHe Ha BaAaHHbiii Maci]JTa6HbiH KostttHUHeHx cyMMbi 

Be.nHHHua Macuixadnoro K03c[)HUHeHxa ycxaHaBAHeaexcH nepeKJiiOHaxe- 
.leM riM, BoiOHaiouiMM onpeAejieHHyK) napy conpoxHBAeHHH oSpaxHoft 
CB513IT . KosiHUHCHX /^rn MOyKCT 6bixb paseH 50, 10, 1 , 0, 1 H 

0,01. MacujxaOHbiH yctijiHiejib y., Mo>Kex 6bixb HCKAto^eH h3 cxeMbi MOAeJiii 
nepeKjiioHeHHeM xyMOjiepa My (/(is) b noxo>KeHHe «0», xax xaK npH 3 xom 
H anpH>KeHHe c BwxoAa cyMMHpyiomero ycHJiHxejiH -Vj npsMO noAaexcH Ha 
BXOA HHxerpupyiomero SBena. 

HHxerpHpyroiAHH yciiAHieAb y 3 HMeex abb pe>KHMa paOoxbi. B nepsoM 
pe}KHMe — pe>KHMe aaAaHHH naaaAbHbix ycAOBHH — npoHSBOAHXcji sap^A 
KOHAeHcaxopa Ci_.i BKjiioqeHHoro Me>KAy bxoaom h buxoaom y 3 , ao nanpa- 
>KeHHH, cooxBeTCXByiomero HaqaAbHbiM ycAOBUHM nepeMCHHOH Lf[{t) na 
BbIXOAe AaHHOH ceKUHH. VcHAHXeAb nocxoHHHoro XOKa B AaHHOM pe.>KHMe 
paOoxaex kbk HHepuHOHHoe sbcho (HanpH>KeHHe na bxoa ycHAHxeAA no- 
AaexcH qepea conpoxHBAeuHe A? „4— I ; KOHAencaxop Ci_i aaiiiyHXHpoBaH con- 
pOXHBAeHHeM /?„ 5_1 ) C HOCTOHHHOH BpeMeHH 0,2 CeK. H K03(})HUHeHX0M yCH- 
AeHHfl /( = — 1. KpoMe xoro, bxoa HHierpHpyiomero aaeHa oxoioqeH ox 
BbixoAOB cyMMHpviomero h MacmraOHoro ycHAHxeAeft HopMaAbHO paaoMK- 
HyxbiM KOHxaxxoM 2Py peAe Py. IlpH nepeKAtoqeHUH KOHxaxxoB ynpaBAflio- 
mero peAe ycHAHxeAb y^ nepeBOAHXCH b pe>KHM nHxerpupoBaHHH h ero bbi- 
xoAHoe HanpqjKeHHe cxanoBHXcA paBHbiM 

1 9 

0 j-1 

riocTOHHHaH BpeMBHii HHxerpiipyioutero SBeHa T Moxcei aaAanaTbCH paB- 
HOH 1 CeK HAH 0 1 CCK VcxaHOBKa BeAliqHHbl nOCXOHHHOH BpeMeHH npOllSBO- 
AHTCH xyMOAcpoM 0^2, BKAioqaioinHM B ueHb oOpaxHOH CBH3H ah6o conpo- 
xHBAeHHe , ah6o coriDOXHBAeHHe Rya-i ■ ConpoxHBAeHHC /?„3-i 
iipeAycMOxpeHO aah oOecneqeHH.q cxaOnAbHOCTH paOoxbi ycHAHieAH y-^ npii 
nepeKAtoqeHHH KOHxaiaoB peAo Ry . 

C BbixoAa HHTerpHpyiomero ycHAnxeAH HanpaKeHne L/^^ == — (7 j no- 
Aaexcq Ha bxoa HHBepxHpyiomero vcHAUxeAfl y 4 . HMeiomero K03tl)HUHeHX 
ycHAeHHH Kn^-l {Rui-i = R n2-i ) , AJiH noAyqeHHH Hanpq>KeHHq 
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+ . npoH3BOAHa?i nepeMCHHoii paBnan > onpe;ie- 

JiHCTca Hanp5i>KeHHeM Ha Bbixo^e MacmTa6Horo SBena. 

A-nn BHsyajibHoro Ha6jiiOAeHHH saBHCHMwx nepeMeHHhFX CHcreMbi 

^ j 1 \ ,, (ix\ 

■ ) -11 HX npOHSBOAHblX KOTOpbIM Ha MOACAIf COOTBeTCTByiOT BG- 

ciU^ 

i[ ^ iia BbixoAax yciLnuTejiCH y, h npeAycMorpeHbi cTpe- 

' jioHHbie H3MepnTejibHbie 

- npuSopbi Vxi H 1,''; ^ 
CO CBOHMH Ao6aBOBHbI-’ 
MH COnpOTHBJieHHHMli; 
^a3— I J ^a 4— I t ^Al— I 

^a 2— I • BK.nioMeHiie 

CTpc.noBHbix npu6opoB 
npOH3BOAHTCH TyMOJlC- 
paMH H /fio_i . 

Tywajiepbi Ki2-i h 
Ki4~i cjiy>KaT a^h ne- 
peKJHOHeHHH npeAejioB 
cb.p 4 0 - iiSMepeHHH sthx npH6o- 

• UOIUHII bha 6A0Ka OCHOBHbIX yCHJlHTeJICH POB. B03M0H<H0CTH 

c JiHueBOH nanejiH KOHTpojiH h OCUHJiao- 

ii3H.,np™eHHa„aBtixoMxycMHreTOHy y y -"loCoro 

HAieiOTCH KaeMMbi: cy, My ~x +X H unL. ^HUGBOH naHGAH 

npeAHasHaqeHbi a^h noAKAroqeHHB RHPmu 

BK.qfOHeHHe ynpaBAHioHiero neae P h ha B03MyiHaK)inHx bosaghctbhh. 
H3B0AHTCH Ha LoKrynpaeAeHHH Le ycHanTeaea npo- 

HeodxoAHMbie ajih nHxaHHH vcHaHrenpu ^ HaKaabHbie HanpHateHHH, 

coGAHHHTeabHbie mreKKepbi Illi h III 2 Hepea 

HHH HHTaHHH (aAH OTKaWHGHHH ROTH^r.v yCHJIHTGAH Hanpaie- 

nHTaHHH riBi) Ha aHueBofi naaenH nou nepeKJuotiaTeab 

aeaenaH Jia.MnoHKa. Kohctpvkthbho finnk- no °®^bix ycHJiHTGAeft BaropaercH 
B B„;,e OT^ejiLHoro ^bkocTm™ ycH™Te.,efi otDop.M,,eH 

CO BCGMH ocrajibHb-MH 6no-aMH Jn.pn,? 3-^eKTpHqecKoe coeAHHGHHe ero 

tbkt,.,x B^reKKCpa- .V2 

BHyrp^er™ cTe™ = 

HaHecGHa rpaBupoBKa. Ha cbur ’ 4 2 ^•^fOMHHHeBafl. Ha naHe.an 

hobhhx ycFLanxe^GH co cxoptli ^-^a oc- 

+ .V H -Ta xaTre^'n^eSl rKAeM?bf"2 ^ a"'''"'''-' 

kagmm pacno.aoH<GHbi CHXHa.abHaH .aaMno^xa h npL ^ 

UOHxpe .nHUGBOH naHejTH noMemcHb, Asa npH6opa Jana ^ 

^^epa.Mll. B jiGBOH qacxH .HHueBOH naHcm Haxn/iflToI cbohmh xyM 6 - 

aesHXH bxoaob 5 . 0 Ka, nGpeK.ioqaxe-Hr 

„pe„e„„ „„Te,.p.,py,o,uero aaena „ Macin^sLif 


TGAb. Ha AHG KapKaca 6.noKa ycxaHOBjiciibi Hcxbipe nanpaBAHiomHX HAaHKH 
CO mxGKKepHbiMH rnesAaMH A-fiH ycHJiHxeAGH y^,y 2 ,y^ h y^. Me>KAy hhmh 
pacnoAOH<eHbi 3 njiaxbi c conpoxHBJieHHHMii. B uenxpe nowemen cxHpo- 
thjieKCHbiH KOHACHcaxop Ha 1 MK(p B SKpaMG (xeMBepaxypnaH aamHxa h 3a- 
lUHxa ox nbi.nn) h Asa npeuHSHOHHbix npoBOAoqHbix conpoxHBAGHHH hhxgx- 
pHpyiomero auena; 1 M^oM ± 0,1 % h 100 kom + 0,1 % . 

Ecjih cMoxpexb na 6 aok c aaAneii cxopoHbi, xo b ueHxpe bhaho abb 
14-KOHTaKXHbix iHxeKKepa h abg KjieMMbi: «3eMJiH» h «6,3 b». Cnpaea or 
iiireKKepoB pacnoAOH<eHbi 4 conpoxHBJieHHH xHna nO-30 — aHOAHbie conpo- 
xHB.aeHHH ycHAHxejiefi y^, Yo, Vg h y^. oxAeAGHHbie ox xoqHWx conpoxHBAe- 
HHH oOpaxHbix CEHaeii ycHjiHxeAefi xen.aonaojiHUHOHHbiM SKpanoM. Cjieea^ox 
luxGKKepoB B BepxHGH qacxH KapKaca pacnojTOKGHO ynpaB.aflK)mee'pejie r-y . 

§ 2. yCHJlHTEAb nOCT051HHOrO TOKA ynT-4 

1. npHHUHnHJiAfaHaH cxcMa npM6opa 

B JlHHGHHblX SJlGKXpOHHblX MOACJIHX yCHJlHXGJlH nOCXOHHHOfO TOKa XHHa 
ynT-4 c rjiy6oKOH oOpaxHOH CBSsbio ncrio.ibsyioxcH b OjiOKax ochobhux, 
DxoAHbix H BbixoAHfaix ycH.iHxe.neH. 

npHHUHnnajibHaa cxeMa ycHJiHxejia nocxoHHHoro xoKa yiil-4 npHBe- 
AGHa Ha (j)Hr. 4.3 3xox ycHAHxejib coctohx h 3 xpex KacKaAOB ycHAGHHH. 






>fepe3 cOnpomutMuue MO *350tft 
Buxed 


@ -m± 0 ,(» 

(§) -350tO,U 

^ Wpei n(w77»fl*«0«*mp aa -350 ^0,16 


cl^HP. 4.3. npHHUHnHa.ibHaH cxcMa ycu.nHie.nn ynT-4. 

npH COnpH>KGHllH MGJKAy COOOH OXACJlbHblX KaCKOAOB yCH.IHITejlH npHMC 
Hnexca AOnOJIHHXeJlbliblfl HCXOqUHK HHXaHHH — OOU £?. oi.qM o r^nnK 

nenBbiH KacKaA ycHJiHXGAH C06paH Ha abohbom xpiiOAC 6 H 9 M c ooAb- 
HJHM iSTuHeHTOAf ycH,)ieHHa. Bbhav TOGO, qxo APCHC}) 

Horo XOKa BCCbMa CVmeCXBGHHO saBHCHT ox HSMCHCHHII aHOAHO.O rOKa 
BXOAHOH .-laMIIbl, BbI3blBaeMblX H3MGHeHUnMll 3MHCCini GG Kaxo.xa (..laBHblM 



o6pa30M, H3-3a H3MeHeHHH HanpflJKCHHH HaKajia), nepebifi KacKaA Bbinoji- 
HCH no 6ajiaHCHOH cxewe. OpHMeHeHHe 6ajiaHCHOH cxeMu KOMnencnpyex 
H3MeHeHHfl anoAHoro roxa npn OTKjioHeHnnx HanpH>KeHHn Haxajia. Flpn 
3TOM vcHJieHHe riepBoro xacKa^a dyAer HMerb nandojibuiyio CTa6nAbHOCTb, 
KOFAa conpoTHBAenne b uenn KaxoAa AaMObi 6H9M paeno 1/S, fag S — 
KpyTH3Ha AaMnbi 6H9M. JXjih BbinoAnennH sxoro ycAOBHH b cxeMe npeAy- 
CMOxpen noxenuHOMexp C ero noMoiubio HSMCHHexcH cMemenne na cexxe 
npasoro xpnoAa bxoahoh Aaivinbi. PeryAHpoBxa rioxenuHOMexpa fl^ npons- 
BOAHXcn npH nacxpoHKe cxeMbi hah jkc npn cMene bxoahoh AaMnw 6H9M. 
JlaMObi XHiia 6H9M nepcA ycxanoBKofi b ycHAHxeAe acakhm npoHXH npeA- 
BapiixcAbHoe cxapeHHe b xenenne 100 nacoe ii noABcprHyxbcn oxOpaxoBKe. 

BxopoH KacKaA ycHAHxeAH coSpan na neHxoAe 6SJ7 c 6oAbiHHM ko3- 
(})HUHeHX0M ycHAeHHfl. PeryAnpoBKOH cexoHHoro CMemeHna b 3xom KacxaAe 
o6ecneHHBaiox ycA'anoexy BbixoAHoro HanpH>KeHHfl ycHAHxeAH Ha iiyAb. 3xa 
peryAHpoBKa ocyiuecxsAnexcH AsywH coocubiMH noxeHunoMexpaMH, Bbine- 
ceHHbiMH 113 ycHAHxeAH. Oahh rioxeHHHOMexp cAy>KHx aah rpySoH ycxa- 
HOBKH HyAH, ApyXOH — A^IH XOHHOH yCXaHOBKH. 

IpexHH KacKHA ycHAHxeAH coOpaH Ha moluhom AyMCBOM xexpoAc 603 . 

KaxoA AaMHbi 603 iiMeex noxeHUHaA — 190 hxo hcoOxoahmo aah 
oSecnenennH nyAeBoro noxeHiuiaAa Ha anoAe sxoh AaMnw npn oxcyxcxBUH 
HanpajKOHUH na bxoao ycHAHxeAH. ConpoxHBAeHiie anoAHon narpysKii bw- 
xoahoh AaMHbi ycHAHxeAH Bbineceno h 3 iiero. 

BcACACXBHe 3HamixeAbHoro ApeH(|)a HanpH>KeHiiH na bbixoao, vchah- 
xeAb 6e3 oOpaxHbix csHsen ncnoAbsoBan owxb He MO>Kex. /I,ah noAHOAemiH 
reHepamiH, Koxopan B03HHKaex b yciiAHxeAe npH bkaiohchhh oSpaxHbix 
CBHseft, B HBM ycxaHOBAeHbi /?C-4)HAbxpbi: Cj, R^, H R^, AaiiHbie koxo- 
pbix npUBCAGHbl B CneUHCjDHKaUHH K CXCMe. 

ycHAHxeAb xnna yOT-4 b peH<HMe aKXHBHux oSpaxiibix CBnaen nosBO- 
AHex c OoAbiHoii xoHHocxbK) ycxanaBAHBaxb K03(j)imHeHx ycHAeniiH b Anana- 
30He ox 0,01 AO 50 (K03(J)HHHeHX yCHAeHHH yCHAHXeAH 6e3 OopaXHblX CBH- 
sei'i Aocxiiraex nopnAxa 40 000). 

Zlpeiicji BbixoAHoro HanpsoKeHHH ycHAiixeAH, npuBeAeHHbiH k ero BxoAy, 
aaBHCHx, B MacxHocxH, ox KanecxBa bxoahoh AaMnw h paBCH 1— 2 an 
10 MHH. npii nilXaHHIl yCHAllXeAH ox BWCOKOCXaOHAHSHpOBaHIIWX HCXOMHHKOB 
niixaHHA xnna 3CB-1. UpefaJ) HanpHJKenHH Ha BwxoAe yciiAiixejiH onpcAe- 
AHeiCH l^OpMYAOH 

E=.^e\\ +A), 

TAe: E — ApeH(|) HanpnjKeHHH na BwxoAe ycHAHxeAH, 

— ApeiicjD HanpH.>KeHHH, npuBeAeHHWH ko BxoAy ycHAHxeAH, 

/C— K03c}3HmieHx ycHAeHHH ycHAHxeAH, paOoxaiomero b pe}KHMe o6- 
paXHblX CBHSeH. 

OpaKXHHecKH Apeiicj) HanpnjKeHHH Ha bbixoab ycHAiixeAH npn /( = 50 
3a 10 .MHH. He npeBbiiiiaex ±75 3ie h npn RC = 1 cex. 3a 100 cex. ne npe- 
BbiLuaex ± 100 3(s. 

Opii BbiopaHHbix AaHHwx jHAbxpa B cxeMe yciiAnxcAH OH HMeex ropH- 
soHxaAbHhiii yqacxoK nacxoxHOH xapaKxepncxHKii c oxKAoiieHHeM He doAce 
1 % B AiianaBOHc ox 0 ao 100 

Cabhi' (paaw HanpajKeHHH na BwxoAe ycHAHxeAH oxHociixeAbHo Hanpn- 
JxeniiH na ero b.xoag ne npeBbiuiaer P npn nacxoxe 37 h npaxxHqecKH 
He saBMCiix ox K034)Hu,neHxa ycHAeniiJi. 

2(5 


HonycKaewan AHHeHHaa pacnanKa BwxoAHoro HanpajKeHHH (npn KJiwp- 
(J)aKXope MeHee 0 , 1 %) ajih saAaHHOH narpysKH sasHCHx ox^aHOAHoro con- 
pOTHBACHHH BWXOAHOH AaMHbi yCHAHXeAH. XapaKXep AaHHOH SaBHCHMOCTH 
npHseABH Ha (})Hr. 4 . 4 . HanpHMep, npn BHemneH narpysKe \2 kom h anoAHon 

^SkiT-max 


I SoMm 



4>}ir. 4.4. XapaKiepHCTHKH }XHaHTeaH ynT-4 Uayx max = Ka ) 

narpysKe bwxoahoh AaMnw 20 kom ycHAnxcAb odecneHHsaex AHHeHHOCxb 
BbixoAHoro HanpflJKeHHH B .aiianasoHe okoao ± 130 o. 

2. KoHCxpyKTHBHoe o^JopMACHHe npHdopa 
BHeiuHHH bha ycHAHxeAH ynT -4 noKasan na (j^nr. 4 . 5 . Bha na ycHAH- 
xeAb CO CHHXbiM KOJKyxoM HOKasaH Ha cjDHr.ype 4.6. Kan bhaho no npHBe- 
AeHHbiM cJioxocHHMKaM, Bce coripoxHBAeHHH H KOHACHcaxopw cxeMbi ycra- 
HOBAeHbi BHyxpii cxaALHoro maccH. MoHxajK h sAeMeHXbi cxcmw (conpo- 
XHBAeHHH, KOHABHCaXOpw) SaKpWBaiOXCH CHapyH<H CXaAbHblM KO>KyXOM, KO- 
xopwii KpenHxcH k maccH AByMH BHHxaMii. 



4.5. 06mnii bha yCHAHtejifl ynT-4 

JIjih coeAHHeHHH c BHeuiHefl cxeMofi h hctohhhkom nHxaHHH b nepeA- 
HCH qacxH maccH ycHAHxeAH pacnoAOKena 14 -KOHxaKXHaH luxeKKepnaH 
BHAKa. 
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BblX0aHM'"«MTTHmTe”T6j™ " raSapHTOB 

raeapHTb, ycHa„J™ ”30 X40™i3o!fi!^“*^ “ 



«f>Hr. 4.6. Bha ynT-4 co chhthm KoacyxoM 
§3. CMEHHbm BUIOK nEPEMEHHOrO K09<tHUMEHTA (CB i) 

1. HasHaqeHHe h cxeivia 6ji0Ka 

npHKS„^Lxb„arcTe::7r;o^ro:r„;::err;^^^^^^^ 

rpa^„Krn7e„PefHro\®o3|^uSa"SB'^^^^^ a„po,<c„MauHH 

r^ru”„S^; Bp“eZ“„“'”^ rpa^rr'acreMeHro 

Texa mH50/4 c rloBH% Kora^of rp™ ™"=‘ 

;^e.^HTeJIH HanpajKeHHa J],. h n, HcKarerrh ^nnu?^ CToceKunoHHbix 

BO BpeMeHH — paaSHCHHe roarhHK^i ^Po«3bo;iht maroByio paaaepTKy 

SaBHCHMbie nep^eMeHHbir nocTvna^^^^^ ^acxeft. 

Ha CToceKuaoHHue xexHTeaH 7 „T ^ 0 ! ^ ^ 

boxhtcb Ha6op uexaaHHb, Kofiauaf™ ,epe 3 +oor\®'""™''” "P”''’- 
± I. 3tot Ha6op ocymecTEJneTOfi nvTPM^Sxx~ AHanaaoHe or 0 

nepeKjifoqaTejiH c BbiBo^aSiH AejiHTejiefl n n AaMe;ieH luaroBoro 

BaHHH H HaSopa K03C})HaHeHTa see BblBn/rw n y^OSCTBa 06cJiy>KH 

6opHoe no.ne Ae^Hre^r^ - h. BbiBe^enbi Ha na- 

TBxa -Ha noxe *PMpSLepTL7 uckb- 

HocrbH^reZatac^TX^XHHSlprrneSP^^^^^ 

npH noMoiHH nepeKxioqaTexfl, o6o3HaaeHHoro ua “^'t'HHHeHTa 

KB CB-I Macmrae K034,au„e„Ta /T.j Mo*eT euTb^a'^^V I 07^0° 5 o7s 

ycxir„™oBTcrr.7or:o7zSeS^ 

saHHbix BHaqeHHH 3Toro v^a- 

KaK yjKe 6biJio OTMeneHo, pasBepTKa KoaiHUHeHra c* fi) 

ocymecTBxxeTca acKarexeM 6xoKa CE-I, a.„y,„eb, „a ^,‘^i'poZZ7Z 
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Toporo nocxynaioT ot renepaTopa HMnyjibcoe moacjih HnT-4 c qacTOTofi 
10, 4, 2, 4 / 3 , 1 H 2/3 et{. Hanajio h OKonqaHHe nocbijiKH HMnyjibcoe peryjiH- 
pyexcH cxeMOH nyjibxa ynpaejieHHH moacjih HnT-4. B uejiax yaejiH^eHHH 
HHCjia HHxepaajiOB Tq paaeepxKH K09(j)HUHeHxa ao 100 b Oaokc CB-1 ycxa- 
HOBAeHbi peAe P^i h Pn2i ocymecxBAHiomHe nepeiuiioMeHHe bbixoahoh uenH 
OAOKa c oAHoro noAa jiaMejien HCKarejia (52-AaMeAbHoe) h Apyroe. Yn- 
paBAflioiAHH HMnyAbc Ha pe^e Pnl nocxynaex h3 Saokb ynpaBAeHHH moacah 
HnT-4 Ha 49 -m uiare b momchx BpeivieHH, KorAa mexKH HCKaxcAH CMCHHoro 
OAOKa nepeMeHHoro Koa^HUHeHxa naxoAHiCH na AaweAHx JvTs 23 5-ro h 
6-ro pHAOB (cm. cxewy na (|)Hr. 4.7). 

rtepeA HanaAOM pa6oxbi HCKaxeAb Oaokb CB-1 HaxoAHXCH b hcxoahom 
noAOAteHHH (mexKH HCKaxeAH cxoHx Ha HyACBbix AaMeAHx). 06 ycraHOBKe 
HCKaxeAH B 3X0M nOAOH^CHHII CUrHaAHSHpveX (rOpCHHCM) AaMHOMKa J 7 c , 
uenb KOTopOH npH sxom saMbiKaexcH HopMaAbHo aaMKHyxbiM KOHxaKxoM 
roAOBHOH KOHxaKXHOH rpyoobi HCKaxeAH (fKfM). 

Obicxporo BOSBpameHHH cxewbi OAOxa b hcxoahoc noAOKCHHe 
B HeH npeAycMOxpeHa B03M0>KH0CTb BbiBOAa HCKaxeAH Ha HVAesyio AaMeAb 
Hepe3 CaMOXOAHblH KOHXaKX. 

BKAioHCHHe HCKaxeAH Ha caMoxoA ocymecTBAHexcH ox peAe (ycxa- 
HOBAeHHoro B Oaokc CB-1), ynpaBAeHHe KoxopbiM npoH 3 BOAHXCH c no- 
Mombio khohkh «Hcx. no/;.» Ha Oaokc ynpaBAenHH. B cxeme Oaokh npeAy- 
CMOxpen xyMOAep Ky^, c noMoiUbto Koxoporo mo>j<ho ncxanoBHXb ncKaxeAb 
6AOKa Ha A1060H AaMCAH, X. e. npeBpaxitxb npn sxom nepeMeHUbift K 03 (j)H- 
UHCHX B nOCXOHHHbIH. 


2. KOHCXpyKHMH 6AOKa 

RHeuiHHH BHA CMeHHoro Oaokb xHna CB-1 aah nepeMeHHoro K03 ({)huh- 
enxa noKaaan na (})Hr. 4.8. Bha na 6aok co chhxom KPbiiuKOM ahh Ha cbHr. 4.9 


H 4.10. Bee sAeMCHXbi Oaokh 

CMOHXHpOBaHbl Ha CXaAbHOM 
iiiaccH. Ha AHuesoH naneAH 
luaccH ycxaHOBAeHbi: nepeKAio- 
MaxcAb Macmxa6a K034)HHHeH- 
xa ATaj, jiaMnoHKa cHrnaAHaa- 
UHH H xyM6Aep ocxaHOBKH 6 ao- 
Ka. ZIah oOosHaneHHH rpa(j)HKa 
nepeMeHHoro KostJjHUHeHxa Ha 
cweHHOM 6AOKe npeAycMoxpen 
ocoObiH KapMameK, Koxopbin 
xaKjKe pacnoAOH<eH Ha AnueBOH 
naHBAH 6AOKa. 

MoHxa)K H Bce SAeMeuxbi 
cxeMbi aaKpwxbi cxaAbHbiw ko- 
JKyXOM, KOXOpblH KpenHXCH K 
LLiaccH HeBbinaAatoiAHM bmhxom, 
pacnoAOHveHHbiM na aaAHefi 
cieHice KO/Kyxa Oaokh. ZIah 
yAoOcxaa 3KcnAoaxauHn npn na- 
6ope rpac})HKa nepeMeHHoro ko- 
3(l)HUHenxa (npii noAxoxoRKe k 



4.8. 06iuHii bh.i fi.iOKa Cn-l 
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KaKOM-^H6o 3aAaHH Ha moacjih HnT-4) KpbriuKa, npHRObiaaiomaH 
HaoopHoe nojie ((|)Hr. 4.9), BbinojiHeHa JicrKocbeiviHOM. Sia KpumKa Kpe- 
HiCfl K KOH<yxy nocpeACTBOM Aoyx npy^HHHbix aaiviKOB. 


m. 



4 >Hr. 4 . 9 . Biiji na S.(iok CR-1 co cTopoHbi HafiopHoro 
noan (KpbiiuKa HaSopHoro no.nn cunia) 


HCH 


JXjlfl COeAHHeHHH 
nacTH ero maccH 
TaSapHTbi 6jiOKa: 


CMeHHoro dnoKa co cxcmoh moacjih b sa^HeH Bepx- 
pacnojio>KeHa 14-KOHTaKTHafl luxeKKepnaH BHjiKa 
140 X 170X413 Ai.4i. 



‘Par. -,.10. Bha Ha MOHiaji 


O.'lOKa Lb-1 


§ 4 . CMEHHblH bAOK HOCTOflHHOrO K 030 H 4 HEHTA (CB-2) 

1 . HasHaHCHMe h cxcMa Saokh 

CMeHHwfi 6 jiok CB-2 b moacjih HnT-4 npHMeHHeTCH 
aaBHCHMwx uepe«eHHb,x U,i() „a nocToxHHuii Koa<t,H«HeHf L]!™* 
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4 >nr. 4.11. 3 .ieKTpnHecKaH cxeMa OxoKa nocTosHHoro Koa^JHUHCHTa inna CB-2 




Toporo HadHpaexcH c TOHHocxbio ao 0,1% MaKCHMajibMoro 3Ha»ieHHfl, pae- 
Horo ±1. 

ripHHUHnHajibHaa cxcMa AaHHoro 6jioKa npuBe^eHa na ^hp. 4.11. Bjiok 
nocxoHHHoro K03(j[)HUHeHxa xana CB-2 npeACxaBJiaex co6oh MarasHH conpo- 
XHBJieHHH^ cocxaBJieHHbiH H3 AeJiHxejieft nJis- HejiHxejib /h HMeer 

li CeKUHH, APJIHXejIb M 2 — 11 CeKUHH H ACJIHXejlb Ms — 10 CeKUHH. 

CxeMa 6 AOKa cocxaBjieHa xaKHM odpaaoM, mxo Ka>KAbiH nocneAyfomaH 
AejiHxeAb mynxHpyex abb ceKUHH npeAUAymero AeanxeAH, npHMCM conpo- 
xHBAeHHe Kax<Aoro 'nocAeAyiomero AejiHxeAH paBHo conpoxHBAeHHJO Aoyx 
ceKUHH npeubiAymero Ae.nHxeA 5 i. FIpH xanoM coeAHHenim AeAHTeaeii BbiAep- 
>KHBaexc 5 i ycAOBHe nocxoHHcxBa BXOAHoro conpoxHBAeHHH 6 ;ioKa CB-2 npH 
AioOoM noAOJKeHHH pyqeK Bcex ero nepeKJUOMaxeAeft. 

B 6 aok nocTOHHHoro KoscbHUHeHxa nepeMCHHbie Ui(t) nocxynaiox Ha 
Bbi6opa 3HaKa nepeMeHHoft HHxerpHpoBaHHH b C.noKe 
CB-2 npeAycMoipeu xyMC^ep K. 

Baok nocxoHHHoro Kos^HUHeHxa nosBOAHex ycxaHaBAHBaxb kosAhuh- 
GHx c xoMHocxbio AO 0,1% Be.nimHHbi OT ± 1 AO 0 Hepes 0,001. 


2, KoHCXpyKUHH Saokb 

BHeiuHHH BHA CMCHHoro S.noKa nocTOHHHoro K 09 (|)HUHeHTa THna CB-2 
npeACxaBAeH Ha (j)Hr. 4.12. 

Bee SAeMCHTbi OAOKa cMOHrapoBaHw Ha cxaAbHOM luaccii. Ha AHuesoH 
naneAH uiaccH ycxaHOBAenbi rpn nepeKAfoyaxeAH ycxaHOBKii MacuiiaSa h 



<l.nr. 1.12. 06,uBii b», CMeHHoro 6MKa nocio«HHoro K03l,„uHe„tB CB-2 

ycTaHaBUHoaeMoro K03(()nnHeHTa Cnnana aa 
4.12 B,« „a mohto* np.6oZ 
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Bee AexaAH cxeMbi h MOHxajK saKpbixbi cxaAbHbiM KOJKyxoM, Koxopbift 
KpeuHxcfl K luaccH OAHHM HeBbiuaAaiomHM BHHXOM, pacnOAOWeHHblM B 3a A- 
Hefi qacxH 6A©Ka. Aah coeAHHeHHH Oaokh c BHeuiHeft cxcmoh moacah cjiy- 
3KHT 14-KOHxaKXHaH uixeKKepHaH BHAKa, pacnoAoxceHHaH csaAH, b BepxneH 
qaexH uiaccH. 

§ 5. BAOKH COnP51)KEHHJl C PEAAbHbIM PErVAJlTOPOM 

BAOKaMH conpa>KeHHH moacam HnT-4 e peaAbHbiM peryAuppoM un- 
AHiorefl 6 aok b.xoahux ycHAHxeAefi, 6 aok BwxoAHbix yeHAHxeAea h lueexb 
nepeMBHHblX K03Cl)HUHeHT0B. 

1. Baok bxoahwx ycHAHxejiefi 

Baok BXOAHbix yenAHxeAeH npcAHasHaqeH aah yMHOKeHHU na noexo- 
HHHbiH MaeuixaGHbiH K03(j)HUHeHT BbixoAHbix. BCAHHHH peaAbHoxo peryAHXopa 
H HX HHBepXHpOBaHHH. CoOXBexeTBeHHO HHCAy BXOAOB BXOAHOH OAOK CO- 
eXOHT H3 xpex OAHHaKOBblX ceKUHH, npHMeM Ha KaJKAOM BXOAe MOJKHO 
npoH3BOAHTb cyMMHpoBaHHe 2 BeAHUHH. KaxcAaH ceKUHH OAOKa noCTpoeHa 
ua onepauHOHHbix ycHAHxeAHX noexoflUHoro xoKa xuna yill-4. llepBbie 
VCHAHXeAH Ka>KAOH ceKUHU (y,-vn-yi-ix) CAyjKax aah CyMMHpOBaHHH 
BXOAHbix BeAHMHH H yMHOKeHHH HX KB Keo6.vOAHMbIH UOCTOHHHblH K03(^H- 
UHeHT. Bxopbie ycHAHxeAH (ya-vn — y2— ix) hbahkdtch HHsepxepHbiMH. Ha 
(pHT. 4.13 upHseAena upHHUHUHaAbHaH sAeKxpuuecKaH cxeiwa OAOKa bxoa- 

HbIX yCMJlHTGJ]€H. 

06a BxoAa onepauHOHHbix ycHAHxeAeH yi-vii — i^i-ix BbiBeACHbi uepea 
KOHiaKrbi TyM6AepoB /Ci_vn — ^i-ix Ha KAeMMbi «Bxoa I». «Bxoa », 
«Bxoa HI», upHueM Ha isa>KAOM bxoac HMeexcH no abc KAeMMbi c MapKH- 
poBKOH 1 H 2. TyM6Aepbi /fi-vii "■ CAyjKax aah coeAHHeHHH bxoaob 

VCHAHXeAeH Ah 6 o C BXOAHbIMH KAeMMBMH, AH6 o C « 3eMAeH». 

C noMOiubio uepeKAioqaxeAeH /7Mi--vn — MM i-ix I /7M2-vn niyl 2 -ix 
riMz-VU — riM^-lX H3MeHHlOTCH COUpOXHBAeHHH odpaXHbIX CBHSeH MejKAy 
B.XOAOM H BbIXOAOM yCHAHXeACH nOCXOHHHOPO XOKa. 3xH COUpOXHBAe- 
HiiH COCXOHT M3 xpcx ackba: uepBaH ACKaAa (^i-vii - BKAtOHaer 

B Ce6H 9 COnpOXHBAeHHH, BXOpaH C^a-VII— ^2-Ix) — 9 COnpOXHBAeHHU 
u xpexbH (M^-v^x- Mz-^y^) - 10 conpoxuBAeHHH. 3 xhmh nepeKAfOuaxeAHMH 
K03(i)HUHeHT yCHAeHHH BXOAHBIX yCHAHXeAeH MOACAH HSMCHHeXCH OX U AO 

qepe3 0,01. d 

BxoAbi ycHAUxeACH uiyHXupoBaubi na seMAio conpoxHBAeHUHMH Ka-vn 

— y?3-ix AAH Toro qT06bi bo BpeMH uepeKAioqeHHH xyM6AepoB Kx-\i\ — 

— ATi-ix ceTKH ycHAHxeAeH ne oKaabiBaAHCb 6bi oxKAioqeHHbiMM, qxo Mo>Kex 
BbiBecTH ycMAHieAH H3 paooHero pe>KKMa. 

BbixoAUbie HanpH>KeHHH-6^„-t/8.-^9 ycHAHxe.neH y,-vn-yi-ix 
noAaioTCH Ha bxoaw HHBepxepHbix ycHAUTeAefl yo-vu— y2-ix , HMeioiuHX 
K03cl)HUHeHT ycHACHHH, paBHbiH —1. HaupHJKeHHe Ha BbIXOAe HHBepxepHbix 
ycHAHxeAeii npw 3 tom pasHO U-, Us> ^ o- 

inn BH3vaAbHoro Ha6AioAeHHH uepeMeHHbix x, , Xg , Xn, KoxopbiM Ha 
MOACAH COOXBeTCTByiOT BCAHHHUbl 6/7, U^, Uq Ha BblXOAC HHBCpxepHblX 

ycHAHxeAeii BKAioqeHbi npHOopw Vx7, lAsi V^x9 c AoOaBoqHWMH conpoxuB- 
AeHHHMH /-.i-vii-r^i-ix H r,2-vii “ ^a^-ix • TyM6AepaMH 
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CO lUKa.ibr 100 a Ha ujKajiy lOfl h oOpaxHo 
' ' ~ c.iy>KaT ;t.nH BbiofoqeHHfl CTpejiowHbix npHOopoB 

KaTPTTPH / 7 ^ < 5 .noKa no;iaKDTC 5 i Ha KammPi h 3 nepcKjHo- 

V, -/^3k 6. L ;iBH}KKOB 3Tiix nepeKJitOHaTejieft BbixoiiHwe eejiH- 

^ .. Xi n.iii X 5 CO 3 HaKaMii «-f» h.ih «— » noaaiOTcn Ha CMeHHwe e.noKK 


EXOiiHbtx nepeMes-biX so3<i?Hii»e»TOB Hk' Rk' n 

K03,..a.e-ax5s UHna CB^) ■ao."?Sr'’„a^"'eT,r 

'8 X-ieMM 

feoaoB cx-BOBHK.. iaa Ka*^.a ^ feoK '’SsSThS 



npHXOAHTCH no 3 BxoAa), Tpif KJiewMbi HB-W, riB-lll) AJia noA- 

KAtOHeHHfl nOCTOHHHblX HHeiUHHX BOSMymCHHM 11 TpH K.neMMbI BeAliHMH Xi, 

xs H Xfl ajih npHcoeAHHeHHH mj]eH4)OB npii 

HeoOxOAHMOCTH SaHHCH 3THX BeJlHMHH. 

BHeujHeH KOMMyrauHeft mokay co- 
OTBeXCTByio'mHMH KJieMMaMH BbIXOAHOe 

HanpaxteHHe JiroOoro h3 Ojiokob bxoa- 
Hbix nepeMeHHbix Kos^JHUHeHTOB ii Jiio- 
6 oe B 03 MymeHHe Moryx Obixb noAani)! 

Ha OAHH H3 O.flOKOB OCHOBHblX yCHilMTC- 
JieH. AjIH KOHXPOJIH HanpH>KeHHa BblXO- 
Abi H peryjiHpoBKa Hyjiefl ycHjiHxe.neH 
6jioKa BbiBeACHbi Ha 6 jiok ynpaBjicHWH 
MOAeJIH. 

KoHCXpyKXHBHO 6 aOK BXO/tHblX ycH- 
jiHxejieft BbinojiHCH b biiag OTACJibHoro 
jierKOC-beMHoro ysjia. Bjiok BABHraexcH 
no HanpaBJifltoLAHM b KapKac h Kpenuxcxi 
K HBMy CO CXOpOHbl JIHUCBOH naHCJIH 
qexbipbMH BHHxaMii. 3j]eKTpimecKoe coe- 
AHHCHHe 6A0Ka CO cxeMOH MOAe/iH ocy- 
mecTBjiHexcH npa nowomu luxeKKepoB. 

OOlUHH BHA BXOAHOrO OjICKa CO 
CTOpOHbl JIHUCBOM FiaHeJlH HOKasaH Iia 
4)Hr. 4.14. rfar. 4.14. Bha SjiOKa BXOAHbix ycHJiM- 

Ha nepeAHCH nanejiH pacnojio>Ke- lejieii co ciopoHu .aHueBOH nane.Tii 
Hbi: 3 cxpejioHHbix npHOopa, 9 xyiwO- 

jiepoB, 15 nepeKJHOHaxeAeH, 41 KACMMa. Kpomc xoro, Ha jiHueBOH nanejin 
cnpasa BHH3y, pacnojioKen nepeKjnoMaxejib, qepea Koxopbift noAaexca nHxa- 
HHe Ha ycHjiHxejiH bxoahoxo OjioKa (na npHnuHnnaAbHofi sjieKxpHqecKOH 
cxcMe nepeKJHoqaxejib He o6o3HaqeH). nepeotoMaxeAb nMeex 2 nosHUHH 
«Bkji.» h «Otkji.». O BKjifoqeHHOM HHxaHHH cHrHa.nH3Hpyex jiaMnoHKa, pac- 
nojiojKeHHaH hba nepeKJiranaxejieM. B Kanecxse conpoxHBjieHHH /?i_vii— 

/?2-vn — /?2-ix, R4-\u — R4-1X, Rs-vn — Rs-ix H conpoxHBAeHHfi ackba 
^ uvii — ^i_ix , .iZa-vii — i?2-ix, — Mz-ix Hcnojibsyioxca nenpoBO- 

.noHHbie conpoxHBjieHHH, Be.nnHHHbi Koxopbix noAomanbi k HOMHHaAy c xoh- 
HOCTbio ±0,1%. 3 xh conpoxMBjieHHfl crpynnHpoBaHbi na xcKCxojiHxoBbix 
njiaxax (no 11 conpoTHBJieHHH na nAaxe). Ha Ka>KAOH bxoahoh ceKUHH xpn 
njiaxbi o6i.eAHHeHbi kohcxpykxhbho b oahh MarasHH conpoxHBAeHHH. 
yAoOcTBa MOHxaHca BbiBOAbi conpoxHBjieHHH npnnaHHbi k jienecxxaM nepe- 
xoAHbix rpeOenoK. CeKUHH OjiOKa pacno.rio>KeHbi OAHa hba Apyrofl. Yghjih- 
xejiH ynT-4 — jierKoc'beMHbie, BABHxaiOTCH c aaAHefi cxopoHbi h pacnojio- 
HieHbi c 60KOB ox MarasHHOB conpoxHBjieHHH. 

OxAejibHo ox ycHJiHxejieft ycxaHaBAHBaioxcH anoAHwe conpoxHBAeHHn 
/?al-vn — ^al-IX H /?a 2 -vii — /?a2-ix xHna 110-30, Koxopbie SKpaHUpytOXCH 
(xenjiOBbiM SKpaHOM) ox ochobhoxo MOHxa>Ka. Ha aaAHeft cxopone Kapnaca 
CjiOKa BXOAHbix ycH.nHxeAeH ajih coeAHHeHun c MOHxa>KeM oSmen cxeMbi moac- 
JIH paCnOXiO.HCeHbl xpn lUXeKKepHUX 20-KOHXaKXHblX BHAKH H ABe KAeMMbi; OA- 
iia oeMMa seMAHHan, Bxopaa CAy>KHX aah hoashh HanpH>KeHHfi HaxaAa 6.3 0 . 
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XII , R 2 - 

V R„ vn H AG'niixeAefi ^i-x 1 

^ cnnnOXHBAeHHH, BOAH- ! 


3-X — M 

?3-Xli HCr 

kTcZS c toShHio ± 0,“/".'^ 3t« conpoT,.B.e- ! 

BllHbl KOXC 

>pbix noj 

xorHaHbi 

KHOMHtdAyc 0^^^ ^ nOArOHOMHblMH KaiVIUKaMU 1 

' crpynnnpoBaHbi na xBKCXOAmoBbix 



<PHr. 4.17- Bha OJioKa b.'coahwx ycHJiH- 

4.16. OeiUHH BHfl 6.10Ka BU.XOAHU.X Te-ieH CO CTOpOHU MOHTa)Ka 

ycH.iiiTe-’ieu 

njiaxax no 1 1 conpoTiiB.neHiin. Ha Ka}KAOvt ceKunn naxoAnTCH ipn njiaibi, koto- 
pbie KOHCTpVKTHBHO c6'beAHHeHbl B CAHH MaraSHH. OnJlbTp Ha BbiXOAe yCHJlHTC- 
ACM — y^h KOHCXpyKTHBHO BblHOAHeH XQKWe B BHAC OXACJlbHOrO 

6jiOMKa (c-beMHoro) AJin Ka>KAori ceKiinn. ycHAnxeAn ynT-4 — JiexKoc'beM- 
Hbie, BABHraiOTCH c saanefi cxopoHbi 6jioKa. OxASJibno ox ycH.iiHTCvaeH ycxa- 
HaB/IHBatOTCSl aHOAHbie COnpOXHBAeHHH /?a-X— /?a_XN THna nO-30, KOXO- 
Dbie OXACAOHbl ox OCHOBHOFO MOHXa>Ka Xen/vOBblM OKpaHOM. Ha aaAHCH cxo- 
poHe KapKaca SjioKa BbixoAHbix vcnjinxeAeft pacnojio>KeHbi 2 KjteMMbi: scm- 
jiftHan H KieMMa 6,3 6, c/iy>KamaH A^fi noAanH nuxaHHH Hanajia na nepsbie 
ABe AaMBbi ycHAHxeAefi ynT-4. Bha Ha oaok bbixoahux ycHaHxe.nefl co 
ciopoHbi .MOHxa>Ka npeACxaBAeH na tjtur. 4.17. 

§ 6. BJlOK ynPABJlEHHJl 

BaOK ynpaBACHHH CAyXCUx’AJia HaCXpoftKH, KOHXpOAH H vnpaBAeHHH 
padoxoH ocHOBHbix 6 aokob moacah HnT-4. 

Ha (bur. 4.18 npHSCAena noAHaa npHnuHnnaAbHaa OAeKxpnnecKaa 
cxeMa dAOKa ynpaBACHHa. CxeMa 6AOKa cocxonx h 3 CAeAytomnx ocHOBHbix 
ysAOB; 

1. CxCMbl peryAHpOBKIi H KOHXpOAH HyAOH ycHAiixeAeH. 

2 Cxen*w aaAaHHH HaMa.ibUb'.x ycAOBHfi n nocxoHHHbix BOS-Myiueunti 
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3 CxeMbi saiuHTbi h CHrnajiHaauHH. 

4 . CxeMbi‘ynpaBJieHHa pa 6 oTOH MoaejiH. 

!. CxeMa peryjiHpoBKW h kohtpojih HyjicM ycMJiHxejieH 

Vi 6 jioKe vnpaBJieHHB npoHSPOAHTca yciaHOBKa Hyjieft Bcex 33 ycHJiH- 

POB, o6o3Ha4eHHbix Ha cxeMer„i_i rH 4 _i hi 

r„_x -r„_xn- ^ rr.nrubie noTeHUHOMerpbi noAaexca or rex 

HanpflJKBHHe — o50e Ha nHxaHHe cooTBexcTByioiUHX 

6.aoKOB HHxaHHB, hvah ycHAHxeAeft cjiy>KHX npHSop 

vruJIHXBJieVi AvXH KOHTpOAH yCXaHOBKH y y TDH Hpe- 

V K™cca 1 c aoeaBoUbiMH conpoTHBaeHHXMH r.,» "a tpH npe 

‘“vr=»— 

;:s ■■ 

uiKaAe \00 MB. 


2. Cxe«a aa«a„H» -anaa-HUX h noc«,HH«x .oa«ya.eHHK 

CxeMa saAaHHB na^aAbHbix 

MexpOB Ri-Rw oMexDbi noAaexcfl qepes nepexAiOMaxeAb 

‘^nHxaHite Ha coocHb.e 

(nosHUHH «HaM. -K..e noAKAioMaexca hh- 

?aC+ 350'rHAH - 190foAHoro hs xpex 6AOKOB^nHxaHH. 

BeAHHHHb! AoSaBOHHbix noxeHUHOMexpawH MO>KHO 6blAO 

Bbi6paHbi xaKHM o6pa30M, ^xo ±105e B pejKHMe saAaHwa na- 

aaAaxb y“°®!^eroHnvw^uH^ ycHAHxeAeH 6 aokob ocHOBHbix ycH- 

qaAbHblX yCAOBHH AAA Rl “ .^VII COeAHHHtOXCfl C 

AHXeAeH MOACAH ABH>KKH HO ^_n g f^jioKB OCHOBHblX yCHAHXeAefi . 

BXOAHblMHCOHpOXHBAeHHAMH^Hj I ^ aHaAOBHAHa CXeMB SaAaHHA 

CxeMa saAaHHA ®° BOSMymeHHH HcnoAbsytoxca 

HaqaAbHbi;^ycAOBHH. Aaa aaABH y^jx), abhjkkh Koxopbix 

tph xaKHX )Ke coocHbix x'^g g'^OKe BXOAHbix ycHAHxeAeft. Han 

COeAHHHlOTCfl C KAeMMaMH ^3l , ^ „OCXH OX nOAOAteHHA XyMOAepOB 

pajKeHHe +350e hah “ ^ r,2-vn- 

aaMBaxb “nocTOXHHbie %TobT“h ^TOB^bix BOSMyBieHHft 

KoHTpOXb aaflaHlIB ''f;'“““^„''|'"°\o6aBOBHblMH conpOTHBaeHBBMH. 

?^“-cM«rHraBr"^peX^^ 
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c noMoinbK) TyM6jiepa Khi . TyM6jiep ixaer B 03 MO>KHOCTfa HSMcpHTb 

npHSopoM Vky HanpnxieHHH pasHbix sHaKOB. FlepeKjiioHaTejieM fi„y k npH- 
6opy Vfty nocjieAOBarejibHo no;iKJiK)'iaK)TCH Bbixoflbi HHTeroHpyromHX ycH- 
jiHTejieH 6 jiokob ochobhux ycHJiHTejiefi (npa sa^aHHH HaMajibHbix ycjiOBHH) 
H BbixoAbi MacuiTa6Hbix ycHJiHTejieft (npa sa^aHHH nocTOHHUbix BosMyme- 
hhh). 


3. Cxeiwa aamHXbi h cnrHajiHaauHH 

CxeMa BamHTbi BKjiioqaeT b ce6H pejie-orpaHHqHrejiH Poi-i Po-xn 
THna PM c Ao6aBO'iHbiMH conpoTHBJieHHHMH H HarpyaoqHbiMH npyxcHHKaMH. 
3 th pejie BKJiK)»ieHbi na Bbixoaax cyMMHpyiomHx, MacuiTabHbix h HHTerpH- 
pyiomHX ycHjiHTejiefl nocxoHHHoro loxa 6 jiokob ochobhhx ycHjiHTe.aeH, 
Ha BbixoAax cyMMHpyiomHX ycHJiHTejiefi SjioKa BxoflHbix ycHjiHT?jieH h Ha 
BbixoAax ycHjiHTejieft 6jiOKa BbixoflHbix ycHjiHTejiefi. 06mee KOJiHHecxBO 
9XHX pejie B MOAe.nH — 24 mx. Pejie-orpaHHMHxejib cpaSaxbiBaex b tom cjiy- 
Hae, ecjiH BbixoAHoe HanpaxceuHe ycHJiHxejiH nepexoAHX aa AonycxHMbie 
npeAeAbi ±105e, npH stom BKAiOHaeTca uenb cHrHaAbHoro pe^e 
Pci-i — Pc-xii- CHPHaAbHoe peAe, b cbok) o^epeAb, caMo 6 AOKHpyHCb cbohmh 
KOHxaKxaMH, BKAiOAaeT KpacHyio CHrHaAbHyio AaMnonxy (^ci-i — •^c-xii) h 
o6mee CHrnaAbHoe pe.ne Pc, KOHxaKx Koxoporo pasMbiKaex uenb ynpaeAHio- 
lUHx peAe B 6AOKax ochobhhx ycHAHxeAefi. Pa6oTa cxeMbi moacah npH 
9TOM npeKpaiAaexcH. 

4. CxeMa ynpaeaeMHa padoxoH moacah 

CxeMa ynpaBAeHHH pa6oTOK! moabah HOT -4 npeACxasAeHa na 4)Hr. 4.19. 
CxeMa BbinoAHHex CACAyiomHe 4>yHKUHH; nycK MOAeAH, ynpaBACHHe pa6o- 
XOH CMCHHblX 6 aOKOB HepeMeHHblX K03Ct)HUHeHT0B, OCXaHOBKa CXeMbl, noAy- 
ACHHe OXMeXKH BpeMeHH, C^ex HMnyAbCOB, BOBBpaX CXeMbI B HCXOAHOe nOAO- 
jKeHHe. nocACAOBaxeAbHOCTb paSoTbi sAeMeHxoB cxeMbi HarAAAHo noKasbi- 
Baex BpeMeHHOH rpa^HK ee paGoxbi (cm. (})Hr. 4.20). 

CxeMa nycKa nocxpoeHa xaKHM oOpaaoM, ATo6bi xoaho CHHxpoHHSHpo- 
Baxb HanaAO paOoxbi moacah h MapKHpoBKy BpeMeHH c HMnyAbcaMH, Bbipa- 
OaxbiBaeMbiMH reHepaxopoM HMnyAbcoB. HanaAO npouecca HHxerpHpoBaHHH 
B CXeMe MOASAH AOAJKHO TOAHO COOTBCTCTBOBaTb HaMHAy naySbl MeH<Ay 
HMnyAbcaMH reHepaxopa, ato cooTBexcTByex HanaAy HHxepeaAa To (cm. 
(J)Hr. 4.20). 

riycK cxeMbi npoH 3 BOAHTC 5 i B CAeAyioiueft nocAeAOBaxeAbHocTH: xyMO- 
AepoM ^reH BKAKDAaexcH B pa 6 oTy KBapueBbiH reHepaxop, xy^OAepoM /C4 b 
noAaexcH HanpH>KeHHe nocxoHHHoro xoKa 24 e, xyMOAepoM A'npep BKAKDAaeTCH 
B paOoxy reHepaxop HMnyAbcoB (npepbiBaxeAb) h b 6 aok ynpaBACHHA 
nocxynaiOT HMnyAbCbi HeoOxoAHMOH AacToxbi, saAaHHOH nepeKAiOHareAeM 
n„p (cm. (J)Hr. 4.18) Ha nyAbxe ynpasAeaHH. SaxeM HajKHMaexcH KHonKa 
K„ («Pa6.»). ripH 3 T 0 M cpadaxbiBaex h OAOKHpyercn Aepea coOcxBeHHbiH 
KOHxaKT 3Pn nycKOBoe peAe Pn h saropaexcH SeAaa CHruaAbnasi AaMnoAKa 
Jlpao. ZtpyroH KOHxaKT IPn BKAioAaeT B paOoTy peAe Po H noaroTOBAHer 
uenb AAH cpaOaxbiBaHHH peAe Pi. PeAe Po noBTopnex HMnyAbCbi npepbina- 
xeAH. Mepes ero kohxbkx 2Po nHxaexcn pejie Pi, Koxopoe noBXopaex paOoxy 
peAe Po. Mepea KOHxaKX IPo na KOHxaKiop noAaexcH -h 24 e. Bo epeMJ^ 
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«t>Hr. 4.19. ripHHUHnHajibHaJ! cxeiaa ynpaBaCHHH paOoToft MOAeaH 




HMnyjibca cpa6aTbiBaeT pejie P. » Hr^ecf neViofl°pa6oTU^ 

P 2 , KOTOpoe CBOHM KOHjaKTOM ^o^ODOe B ABJlbHCHUieM llOBTO- 

Mepea KOHxaKT 3Pi B036y>KAaeTcn pe^e , P Koraa pe^e Pi ornycxHT 
pnex pa6oTy pe^e Pi. B Ha^aAe „ „ ’qepea cboh KOHxaKX 2 P 3 . 

cBofl fiKopb, pejie P= peJie P 

OAHOBpeMeHHO B HaMaAe naysbi cpaSaxbiBafox Bce yi h 



<i>nr. 4.20. BpcMCHHOH rpa^iHK paGoibi cxeMW ynpaBJieHna 


B 6AOKaX OCHOBHbIX yCHAHXeAefi. npH HHXerpHpOBaHHH CHCXeM_JlHHeHHb,X 
AHdiepeHunajibHbix ypaBHeHHH c nepeMeHHbiMH Koac^HUHeHXdMH lyMgj.ei Kk 
cxataxcB b nosHUHio «nep.», h - 24 a nepes kohxbkx IPa 
xaKXop, KOTopbiH CO CACAyiomero HMiiyAbca Bcxynaex b paSoxy h qe 
pea CBOH KOHxaxx noAaex HMnyAbCbi Ha Bce HCxaxejiH cxeMb, MOAeAH 
^axHM, B qacxHOCXH, oSecneAHBaexca cHHXpoHHOcxb hx pa6oxbi). B c.nyqae 
nemeHHH aaAaq c nocxoaHHbiMH K03(})HuaeHxaMH xyM6Aep Kk cxaeHxcR b 
uoaHUHK) «nocx.» H xeM caMbiM oxKAioqaex nuxaHHe ox KOHxaKXopa. 
nepe^KDACHHA bbixoahoh uenH c oahopo hoab jiaMCAen HCKaxe.na na Apy- 
roe b cMCHHbix 6AOKax nepeMeHHoro K03(t)HUHeHxa (CB-1) ycxaHOBAeHbi 
neDeLK)qaK)mHe peAe Pm h Pm - ynpaBACHiie pa6oxoH 3 xhx nepeKAiona- 
ic^HX peAe npoHSBOAHXCH c noMombK) HCKaxeAA Ho, ycxaHOBAeHHoro b 6ao- 
Kc vnoaEAeHHH. Ha 49 -m luare HCKaxeAH cpaSaxbisaexpeAe Pm (xHnaPM), 
KOXOpoe KOHXaKXOM IPbI CaMOSAOKHpyeXCB, a KOHXaXXOM 2P„2 hoapoxob- 
AHex K paSoxe peAe Pb2 . OAHoepeMenHO qepea KOHxaxx 3Pbi noAaexca hm- 
nvAbc Ha nepeKAioqaiomHe peAe P„, h P,.-. b cMCHHbix 6AOKax, Koxopue, 
xLhm o6pa30M, Ha 49 -m mape HCKaxeAefl nepexAioqaiox BbixoAHbie uenH 
3XHX 6 aokob c oahopo noAH AaMCAeft Ha Apyroe. 

Ha 91-m uiapp HCKaieAH Ho b Saokb ynpaBACHHa peAe Pb 2 cpa6axbi- 
Baex OAOKHpyexcH KOHxaKxoM 1Pb2 h noAPOTOBAaex k pa6oxe uenb OKoneq- 
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Horo peAe Pk. B noAOJKeHHn mexoK HCKaxeAH na HyACBofi AaMeAH cpa6a- 
xbiBaex peAe Pk h paapbisaex uenb — 24 e. nocAe qepo oAHoepewenHo ox- 
nycKafox axopH peAe Pn, P2, P3 > P^, Pbi. npexpau^aiox pa6oxy KMxai^op 
H HCKaxeAH, a aaxeM oxnycxaex axopb pcAe Pb 2 h, HaKoneu, peAe Pk- llpn 
3X0M cxeMa Boaepamaexca b hcxoahoc noAOKenne, 0 qeM cHPHaAHSHpyex 
acAenaa AaMiioqua JI^xhoa , BKAioqeHHaa qepea KOHxaKx poaobhoh KOHxaxx- 
HOH ppynribi HcxaxeAa {FKH) h HopMaAbHO aaMKHyxbiH KOHxaxx nycKOBOPO 
peAe 2P„. Taxoe BKAioqeHne AaMiioqxH linzxwA HCKAioqaex rioACBequBaHHe 
ee B MOMewiDi Haxo>KAeHHa abhjkkob HCKaxeAa Ha nyAeBOH AaMeAH bo 
B pcMH padoqero uHK,na. Zl-nH Boaepaxa CMenHbix 6 aokob CB-1 b hcxoahoc 
UOAOW eHHe B AI060H MOMCHX BpeMCHH HaJKHMaeXCH KHOnxa HCXOAHOro 
noAOKCHHU nn;, . HpH 3XOM HaripaxieHHe -f 24 e noAaexca Ha HCKaxeAfa 
qepea caMoxoAHUH KOHxaKT CK h na BcnoMoraxeAbUbie peAe Pb b cmchhux 
6A0Kax CB-1. Ha HyACBOH AaMCAH Hanpa>KeHHe. + 24 e oxKAioqaexca poaob- 
hoh KOHXciKTHoH ppyiiHOH FKH. HcKaxeAb ocxanaBAHBaexca b hcxoahom 
ii0A0A<eHHH H aapopaexcH acAenan AaMnoqxa JlMcxnan- 

XIah noAyqcHHH otmcxkh BpeMeini b 6AOKe npeAycMoxpena uenb, co- 
cTOHiuaH 113 nocACAOBaxeAbHO BKAioqeHHbix HOpMaAbHO aaMKHyxoro koh- 
'laKxa 2Pi peAe Pi h HopMaAfaHo paaoMKHyxoro KOHxaxxa IP 4 peAe 
B HaqaAC nayabi, b momchx, kopab peAe Pi yoxe ornycxHAO HKopb, a peAe P 4 
eiue yAep>KHBaex cboh Hxopb, 3xa uenb na KOpoxKce BpcMH aaMbiKaexcH. 
HepBau (liyAeBaa) oxMexxa bpcmchh, noHBAHiouiaHCH b momchx paaMbixa- 
HHH HopMaAbHO aaMKHyxopo KOHxaxxa peAe Pa, xoqno cooxeexcxByex HaqaAy 
npouecca HHxerpHpoBaHHH. SaxcM oxMexxa bpcmchh noBxopnexcH c aauaH- 
HOH qacxoxoH HMnvAbcoB npepbiBaxeAH. 

CxeMa no 3 BOAHex bccxh cqer 3xhm HsinyAbcaM, aah qepo CAyucHx xh- 
noBOH cqexqHK nMnvAbCOB CH. Hoashb HMnyAbcoB na nepo ocyupecx 
BAHexcH noH Ka>KAOM cpaSaxbieaHHH peAe Po. HepcA nycKOM lUxaAa cqex- 
qiixa HMuyAbcoB AOA>KHa 6bixb ycxaHOBAena b hcxoahoc noAO^enne. 

B cxeMe iiMeexcu 2 HCKpopacHxeAbHbix KOHxypa: /<o. Co — b uenn 
peAe Po H Ru C„ — B uenH HCuaxeAH Ho. B Kaqecxee conpoxHBAeHHH 
R^,R„ HcnoAbaoBaHbi conpoxHBACHHH no- 10, a b Kaqecxee eMKocxen Cq, 
C„ — KOHAeHcaxopbi xHna KEPT. 

KoHcrpyKXHBHO 6aok ynpasACHHU BbinoAHeH b bhac oxACAbHOPO 
AePKoc-bCMHOPO ysAa, AHueaaH naneAb Koxopopo pacnoAOjKena noA ne- 
OoAblUHM yPAOM K P0pH30HXaAbH0H HAOCKOCXH. O 61 UHH BHA OaOKA YHpaB- 
AeHHH CO CXOpOHbl AHUCBOH naHCAH HOKaaaH Ha (|)HP. 4.21, a CO CXOpOHbl 
MOHxaxca — na (})hp. 4.22. 

HpHdopbi Ha AHueBOH naHCAH pacnoAOJKCHbi CAeAymmiiM oopaaoM. 
CACBa cppynnHpoBaHbi AexaAn, oxHOCfliuHecn k cxcmc pepyAwpoBKH h 
KOH xpoA/HyAen ycHAHXCAeH ynT-4: 33 coocHbix noxeHUHOMexpa, 4 nepe- 
KAioqaxeAH, 1 cxpcAoqHbiH npH6op h 1 xyMSAep. B cepeAHHC naneAH pacj 
noAOJKeHhi AexaAH, oxhochiuhcch k cxcmc aaAaHHH naqaAbHbix ycAOBHH 
H nocxoHHHbix BOSMyHieHHH; 9 coocHbix noxeHUHOMexpoB, 11 xyMOAcpoB 
.^ “perMHbm hpkW. KpoMe wo. b cepewHe naHe;.,, pacno™ 
I nepeKJHoqaTCJib Ha floe no3nmm: «npoB. h «HaM. ycjioBHfl». CnpaBa 

nacnoAO>KeHbi AexaAH, oxHocaniHecn k cxeMe cHPHaAnaauHH h vnpaBAeHHfl. 
26 cHPHaAbHbix AaMnoqeK, 1 neoHOBau AaMnoHKa, 4 xyMOAcpa, xpH khohkh, 
cqexqHrHMnvAbcoB H ABa nepcKAioqaxeAH. BnyxpH 6AOKa paaMCiucHb. na 
creunaAbHoft^nAaxe ace pcAC. Ha UKopax 3xhx pcAC HaAnncaHbi hx o6da- 
HaqeHHH, npiiHflXbie Ha npHHUHHHaAbHOH cxcmc. 
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Ha AUYX TeKCTOJiHTOBbix n.fiarax crpynnHpoBaHW conpoTHBjieHHH 
/•i.2-1 - /-A2-IX . B KaqecTse conpoTHBJieHHH 

McnojibsyiOTca HonposojioMHbic coiipoTHBJienHa c AoCaBO^iHoii FcaryiuK 



f^nr, 4.21. Buft O.noKa ynpaBJieiiHfl co cxopOHU jiHueBofi nanejiH. 

B KaqecTBe conpoTHBjiennH r,ci-i — ?'a 2 -ix KcnojibsyfOTca TaKa<e ne- 
npOBOJIOMHbie COnpOTHBJieHHJI. 



cpHP. 4.22. Bha 6.iOK-a ynpaB.Beiiii,i co cxoponbi Moarama. 

3.neKTpmecKoe cocAHHeHiie 6jioKa c .MOHTa>KeM Been moacjih ocy- 
IXIGCTB TH6TC5I MCpC3 COCAHHllTCJlf^IIblB Ka^CJIIl C nOMOIItblO OaTH 20"KOHTaKT* 
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HbIX H AByX 14 -KOHTaKTHblX UITCKKepOB. Ha 6 jIOKe HMeeiCa OAHa SeMAH- 
Haa KACMMa ajih noAcoeAHHCHHa k o 6 inefi acMAanoH lUHHe moacah. 

§ 7. CnEUHAJIbHWH FEHEPATOP HMFiyjlbCOB THHA CPH-l 

CneuHaAbHbiH reHepaTop HMoyAbcoB THna CPH-l hah «npepbiBaTeAb» 
npBAHasHaaeH b moacah HriT-4 aah nBpHOAHMecKofl KOMMyTauHH c aaAHH- 
HOH qacTOTOH ueneft Hanpa>KeHHH nocTOHHHoro xoKa 24 0 b 6jioKe ynpas- 
AeHHH MOACAH H B CMeHHbIX 6AOKaX nepeMBHHblX K034)HUHeHTOB CB-1. 
qacTora nojiyaaewbix npn 3 tom HMnyAbcoB Hanpa>«eHHH 24 6 MO>KeT yexa- 
HaBAHBaxbca paBHofi; 1 , Vs, 2 , 4 11 \0^^. 



s>Hr. 4.23. 3jieKTpK’i’ecKas cxev.a CPH-l. 

SAeKxpHMecKaa cxeiwa renepaxopa npeACxaBAena na 4.23. Oc- 

HOBHbiMH 3Aeti-?HxaMH peHepaxopa HBAaioxcfl meexb npepbiaaiomHXCH koh- 
xaKxoB Ha vicaaaHHbie Hacxoxbi h KOHxaKxop c HCKporacHxeAbHbiM kohx>'- 
POM. KoHxaKXbi npepbiBaxeAH npeACxaBAHiox co 6 ofl nepHOAHHCCKH saMbi- 
KaiOmHfiCH KOHXaKX MBACAy AByMH meXKaMH, CKOAbSamHMH no paSAHMHblM 
oKpy^KHOcTHM Ha AHCKC c BbipesaMH. 
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npHHUHtiHajibHaH cxeMa npepbiBaiejis Aana Ha (|)Hr. 4 . 24 . Oa 
liieTKH (I) nocTOHHHd conpHKacaioTCH c ahckom, a Apyrne (ll) TOJibKo 
BO BpeMfl HX CKOJlbXCeHHH HO 3 y 6 uaM AHCKa. ZIhCK npHBOAHTCH BO Bpa- 
meHHe OT CHHxpoHHoro flBHrarejifl, ocb KOToporo Bpamaerca co crporo 
nocTOHHHOH CKopocTbK) 1 o 6 /ceK. Mhcjio saMbiKaHHH KOHxaKTa npepbiaa- 
xejiH B ccKyHAy (t. e. qaciora Bbipa 6 aTbiBaeMbix hm HMnyjibCoe) paBHO 
HHCJiy BbipesoB Ha ahcko, yMHOX<eHHOMy Ha ero cKopocrb spameHHH, bw- 
paxteHHyiG b hhcjib o 6 opoTOB b ccKyHAy- 



senepamopa SOen 

<t>Hr. 4.24. npHHUHnHaJibHaa cxcMa CrM-1. 

Herbipe npepbisaTeAH na MacTOXbi ! 0 , 4 , 2 h ! 24 HM.eKJX ahckh c hhc- 
AOM BbipeaoB 10, 4, 2 H 1 H CO CKopocxbK) BpameHHH 1 06/ceK., xaK KaK 
VKpenAeHbi ohh HenocpeACXBCHHO na och pcAyKXopoB cHHxpoHHbix Moxop- 
HHKOB Ana HpepbiBaxeAH na ’lacxoxu Vs h Vs 24 hmciox cooxBexcxBCHHo 
AHCKH C AByMfl H C OAHHM BblpCSaMH, HpHMeM BpamaiOXCy)HH HCpeS AOHOJl- 

HHXeAfaHblH peAyKXOp C nepCAaXOHHblM OXHOUlCHHeM I = -jij- = , X. e. CO 

CKOpOCXbK) Vs 06/ceK. 

Mepea cooxBexcxByiomHH kohxbkx npepbiBaxejiH BKAioqaexca Obicxpo- 

AefiCXBVIOmHH KOHXaKXOp, MOUiHblft KOHXaKX KOXOpOXO, nOBXOpHB HMHyjlb- 
Cbi BbipadaxhiBaeMbie npepbieaxeAeM, nepHOAHnecKH aaMbiKaex uenb hcxoh- 
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2 ynpaBAeHHH moacah h b CMeHHbie 6aokh 

3XOM MaKCHMaAbHbie XOKH B 3XOH HCriH HO BeAHHHHe AOHyCXHMbl 

AO 50 a Cb moacah HnT-4 axu xokh BHaHHxeAbHo MeHbuje 50 a). 

llepeKAioqeHHe qacxoxbi HinnyAbcoB, BbipaOaxbiBaeivfbrx KOHxaKxopoM 
renepaxop^, ocymecxBAaexcH nepeKAioqaxeAeM, HMeiomHMCH na naneAH 
OAOKa ynpaBAeHHH moacah. OpH sxom npoHcxoAHx OAHOspeMennoe hoa- 
KAioneuHe o6moxkh KOHxaxxopa k HanpHjKeHHio +24 a qepes cooxaex- 
cxByKDUiHH KOHxaKX npepbiBaxcAH H o6moxkh cooxBexcxByfom,ero Moxopa 
K KBapucBOMy renepaxopy. 



^^Hr. 4.25. 06mHH sm CPM-I co chhthm ko}K 3 'xom. 

KoHCXpyKXHBHO FCHepaXOp HMnyAbCOB CrH-1 BbinOAHCH B BHAe ox- 
AeAbHoro AerKoc'beMHoro 6AOKa. ConpH>KeHHe ero co cxeMOH moabah ocv- 
mecTBAHexcH c noMomfaio uixcKKepHoro coeAHneHHH (Ha renepaxope vcxa- 
HOBAena ABaAuaxHKOHxaKXHaa uixeKKepnaa bhakh). r r .7 

IllaccH 6AOKa CFH-l h ero Komyx BbinoAHeHbi hb ahcxoboh cxaiH 
lia uiaccH ycxaHOBjieHbi: 6 iwaAeHbKHx chhxpohhwx 3AeKxpoABHraxeA*eH' 
KOHxaKxop. Asa KOHAencaxopa KBF-MH h conpoxHBAeHne 00-10. Ooii 
maccH HaxoAHXCH npoBOAOHHoe conpoxHBAeHHe h KOHAencaxop KBF-MH 
CAyjKaiuHe aah HCKporauieHHa na KOHxaKxe KOHxaKxopa. B KOHcxpyKUHH 
npeAycMoxpena B03M0>KH0cxb AerKofl saMCHbi h yAoOHOH hhcxkm Bcex koh- 
xaKxoB renepaxopa. 

ycxanaBAHBaeTCH renepaxop CFH-l b pawe oxceKa HHxaHHH c aaAHeft 
cxopoHbi MOACAH. VHKcauHH 6 AOKa Ha Mccxe o 6 ecneqHBaexcH HanpaBAHro- 
mHMH HAaHKaMH H npyX(HHflUl,HMH pOAHKaMH. 

Ha (|)Hr. 4.25 npeAcxaBAen odiuHH bha renepaxopa HMnyAbcoB co chh- 

XblM KOX<VXOM. 
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§ 8. CnEUHAJIbHblH KBAPUEBbJB FEHEPATOP THHA CKP-I 


AJia nHTaHHH CHHxpcmHwx^^M^^ CKr -1 npHMeHHercH b moacjih 

COB. OcHOBHbiMPi CBoTcTsaMH cneuHajibHOFo reneparopa HMnyyib- 

UeBan CTa6H.nH3auHa qacroThi KBap- 

B.OK-cxeMa re.-.p^pa^Sa™ na „ryHTV2^r 



^Hr. 4.26. EflOK-cxeina CKF-l. 


pn^eHHe c BbSa^KLpSorrrSSaTO^”^ o^paaoM. HepeMeMHoe Han- 
1000 no.aaeTCH Ha bxob neoBom hp ^ CTa 6 HJiH 3 HpoBaHHOH nacTOTbi 

Aht nHTHKpaTHoe "e^ienae 

r;-sf. -s ■;? s =”>?”"'■= R 

srr^;:ss™siir^ 

■.acTOTb. „ ZmVo BSoro?acKaSrK\'r.?v“ 
ee Ka«aTTa'^Sn/!?r%AC7riTcTe^^^ aa <J,„r/4.27. OepBbiS 

H:pa™"p Tsrr~ 

Momu Kaapua oOmeHaBec™ Crafi™ "P" "O' 

= B-KB%roT~V£^^^^^ 

nepeMCHHaH c.iiaraK)maH anoAHoro TOKa naMnw n . 

HanpajKeHKH na anoziHOM anocceae arnS coanaer na^eKne 

noHKH, npucoeilHHeHHOH qepea orpaHHHHTeabHoe HeoHOBofi .aaM- 

ce.nK). yKa3biBaeT na B03HHKH0BeC ^eHeparH ^P^^' 

KocTb C 2 c.ayH<aT ;i.n5i aBTOMaxHqecKoro CMemcHHa na6oIe\>'^r"^ 

HacTb BbixoAHoro HanpH>KeHHH reHeparopa KacKaaa. 

THBAeHHH , qepe3 nepeXOAHyK) eMKOCTb Vs nnni>o^^ ^ BHOAHOrO conpo- 
pHJKeHHH, COCTOHIAHH H3 COnpOTHBJieHHH /? H n fleJTHTeJlb Hari- 

Hanpawenne cHrnaAa noAaerca OAHOBDeMew^n uJ ' ^ ^^f^POTHBAennH 
.naMPbi Jl. (6H7C), HBAHK)iAeftcH nepBBm 

COnpOTHBABHllH R- OCVIAeCTBJlHeTCH ^MeHeHHP nOArOHKOK 

THBaeparopa. Kan y«e yKa3B.Ba,™cB 3B,me. 1 “ %™™r Sa^p^BS 
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MymTHBn 6 paiopa noaaerca 

paHHbiH Ha jiaMne Jl~. (6H7C) cxeMa vni^^ btopoh MyjibTHBH 6 paT 0 p, co 6 
I ), cxeMa KOToporo aHajiorHWHa cxeMe nepeoro 

""^‘'***** ^^^b TejibHfatH KacKa^" Emkocti> 

^''' ®J^-'’<o‘ieHHaH napaji^ 
JiejibHo anoAHOH HarpysKe 
{^uh cjiyx<nr ;IJIH ujyn- 
Php 4 28 Rnn rk-r i THpOBaHHH BblCUJHX rapMO- 

r. 4.28. tijiM CKl -1 CO CHHTWM kojkvxom. hhk, b peayjibTare wero 

^o^aaeaeivibie Ha bxo^ Ka- 

npfl.\myr'ojibHOH (popwbi npHHHViajOT rhnnMv KOJie 6 aHHfl homth 

OKOHeHHbiH ^KacKa;^ PaS^Hf 7 aM^ 

rpySKOH KOTOPOH HBJlHeTCH nepBHHHaH (603), aHO^IHOH Ha- 

pH4hafl o6M0TKa xpaHCcpopMaiopa BMecre c Bto- 

naacHUH Konryp, HacTpocHHuii aa BacTOTv 50 ’« Ko f‘' P“o- 

TpaHccpopwaTopa noacoefliiHseTca cHHxnnuLfa' ®TopHiHon oOmotko 

B«X 0 Aa eycpepHoro KacKaaa n’in^'L™, r c™„a“rT"t "P" 

MTO np0H3B0AHTCH npH CHTHa.ia Ha ceTKy jiaMObi ^7.-., 

BKJHoqeHHH TyMS.iepa 

ArcH Ha jiHueeoH naHe.TH ^ 

Smot 

SH^bHOH^ MaCTOTW 50^1^, | ^ 

0 (pOplnlT R B^HAr OT^ . 

(+ 35"o a. <<3eM®;rr6lTneSrZ^Zf Z 

^ O 1 -wa ajist HBKa^ia HHxeft AaMn), 




♦ar. «9.B„,,CKr.lcoc,opo„,a Mo„r™. 
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C MOTOpqHKOM, C HeOHOBOft AaMHoA H TyM6AepOrM ArcBr HaXOAflmHMHGH 
B 6AOKe ynpaBAeHHfl, npoH3BOAHTCH nocpeACTBOM 14-KOHTaKTHoro iiixeKKepa. 

B cxcMy KBapueBoro renepaxopa bxoahx cjieAyiomHe ocHOBHue sac- 
MeHTbKKBapu xHna KT-1, 1 AaMna 6AC7, 2 AaMnu 6H7C, 1 Aaiwna 6H8M 
H oAHa BbixoAHaH AaMna 603, aHOAHuft ApocceAb, TpaHct^opMarop, conpo- 
XHBAeHHH H eMKOCTH. ConpOXHBJieHHH H 60AbmHHCXB0 eMKocxeA pacnoAO- 
>KeHbi Ha 2 HAaxax, noMemcHHbix bagab 6oKOBbix cxchok maccH. 

Emkocth Cl, C 2 , Cn, C 12 H Ci3 KpenflTCfl k maccH c noMoiubio xoMyxH- 
kob. CHH 3 y MOHTajK npH 6 opa aaKpbiBaexcfl MexaAAHqecKHM ahom. Csepxy 
Ha maccH oAeBaercA MeraAAHqecKHft kojkvx, HMeEoiAHH BenxHAAUHOHHbie ox- 
BepCTHH AAH OXAaA<AeHH5T, 
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r* ji 0. B d 5 

MOHTA)K MOAEJIH 

Bee s.TeKTpHqecKHe uenn b Mo/iejin mojkho pasAejinTb Ha uenii nHTaHiia 
ycHjiHTejieH nocTOHHHoro Tona, uenn ochobhoh HSMepuTejibHOH nacTH mo- 
jie.'iH, ueriH ynpaejieHHH BcnoMoraTe.nbHbix sjieKTpoMexaHimecKHx vs.tob mo- 
AejiH H uenjf niiTaHna nocToanHUM tokom 24 a 


§ 1. UEnH riHTAHMJ! yCHJlHTEJlEH nOCTOflHHOrO TOKA 

B MCAe.an npeAycMoxpeHbi ABa ochobhux BapnaHTa BKAfoaeHHA hctom- 
HHKOB HHTaHHH AAA yCHAHTeACH HOCTOAHHOrO TOKa ynT-4. IlepBblH BapH- 


Bapuanml 

U(umoft numoHuft 


BapuaHmE 

UjumoH numaHuo 



‘tHr. 5.1. n.iaH BHeiuHHX Ka6cMbHbix coeflHHenHH Moae.nii 


aHT npeAycMarpHsaer noAKAFOAenne k mHXKy nuraHHA moacah thhobux 
3AeKTpOHHO-CTa6HAH3HpOBaHHblX 6aOKOB HHTaHHH 3CB-1. 

BTopoH sapnaHT npeAycMaxpHEaeT noAKAioMeHHe aKKyMyAHTopHbix 6a- 
TapeH, odecneqHBaiomHx secbMa craCHAWibie HanpH»eHHH + 350 e, + 75 b, 
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I 


H 350 e aah HHTaHHH aHOAHbix uenefi nepBbix Asyx KacKaAOB ycHAHTeAeft 

nOCTOHHHOrO TOKa. BTOpbIM HCTOHHHKOM HHTaHHH HpH 3TOM BapHaHTe CAy- 
>kht thhoboh 6aok HHTaHHH 3CB-1 (cm. (})Hr. 5.1). 

rioCTypaH Ha UtHTOK HHTaHHH, HanpHJKeHHH pacnpeACAHIOTCH CABAyfO- 
lAHM o6pa30M: uenH HHTaHHH l-ro, 2-ro h 3-ro 6 aokob HHTaHHH nanpan- 
AHfOTCH K OTCCKy OCHOBHblX yCHAHTeAeH, TJXC COOTBeiCTBeHHO HocxynaioT 
Ha 1-H H 2 -h, Ha 3 -h h 4-h, Ha 5 -h h 6-h 6ac)kh ocHOBHbix vcHAHTeAen 
(cm. (})Hr. 3.1). 

Hah HCKAiOMCHUH HaBOAOK HanpH>KeHiiH 50 cUi OT ueneA naKaAa AaMH 
Ha uenH anoAHbix Hanpfl>KeHHH uenn HaKana seAyTCH OTAeAbHbiMH SKpaHH- 
pOBaHHblMH JKPyTaMH H OTACAbHUMH SKpaHHpOBaHHblMH KaoeAHMH 7 H 8 
(cm. (|jHr. 5.2). HanpH>KeHHH 4-ro 6AOKa riHTaHiiH nocTynaioT Ha 6 aok 



‘t'Hr. 5.2. n.naH BHyxpeHHHx KaSeabHbix coeAHHCHHH MOAe.;iH. 

BxoAHbix H 6 aok BbixoAHbix ycHAHTCAeH. KaK H B npeAbiAyiACM cAynae, aah 
HCKA ioqeHHH HaBOAOK qacTOTofi 50 Ha uenn anoAHbix HanpH>KeHHH or 
uenefl HaKana AaMH 3 th nenn TaioKe bcaytch oTACAbHbiMH SKpaHupoeaH- 
HbiMH JKryTaMH B oTABAbHOM Ka6eAe 9 (cm. (jDur. 5.2). 

/I,AH HCKAtoqeHHH HepenaAs HanpHH<eHHH hoctohhhoi'o TOKa Ha pasAiiq- 
Hbix yqacTKax seMAHHon ujHHbi, npH nuTaHHii HaKaAOB nepBbix ahmh ycH- 
AHTeAeii ynT-4 ot hctomhukh HanpnjKeHHH nocTOHHHoro tokb, h aah ycTpa- 
HeHHH AOOaBOHHOH (j)OHOBOH COCTaBAHIOipeH 50 npH HHTaHHH HX OT 
HCTOHHHKa HanpHxteHHH nepeMCHHoro TOKa, uenn HaKa.na nepBbix AaMH Be- 
AyTCH HBOAHpOBaHHO OT GCMAH H SaSeMAHfOTCH TOAbKO B OAHOH TOAKB Y 
HCTOHHHKa HHTaHHH. 
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UenH HaKajia b 6;ioKax ochobhwx ycHJiHTejiefi, BxoflHbix h Bbixo;iHbrx 
ycHJiHxejieft BeayTca oTAejibHbiMH axpaHHpoBaHHbiMH jKryraMH h jxji 9 i yMeHb- 
lueHHfl HaBOflOK Ha H 3 MepnTejibHbie uenn MOAejiii nepeBnaaioTCfl nonapHO 
Me>KAy C060H. 

SeMJTHHan uenb Ha KapKacax HnT-4 BbinojiHena b bhac tojictoh mca- 
HOH jiyjKeHOH uiHHbi, MTo oSecneHHBaex HaAe>KHoe aaseMJieHHe sjieMeHTOB 
cxeMbi MOAejiH. Cawia seiviAHHaR tuHna MOAeAH AOA>KHa HMexb BecbMa xo- 
pomee ii HaAe>KHoe saaeMAenne. 

§ 2. UEHH OCHOBHOn H3MEPHTEJIbHOH 'SACTH 5J10KOB MO;iEJlH 

BAOK-cxeiwa MOAeAii (cm. c})nr. 3 . 1 ) npeACTaBAfler coqeraHne oTAe.nbHbix 
6 aokob, CBRsaHHbix MexaHHHecKH KapKacoM, a SAeKTpHHecKn >KryTOBofi cn- 
CTeMOH npoBOAOB, npojierafomeii no xapKacy. CoeAHHCHHC oTAeAbiibix fijio- 
KOB ocymecTBAHCTCR HocpeACTBOM iiiTeKKepoB H Ka6ej]eH. 

BaOKH OCHOBHbIX yCHAHTeACH, BABHPaRCb B KapKaC, HepCS LUreKKepbl 
noACoeAHHfliOTCfl Kax k HCTOMHUKaw nHTaHnR, Koxopbie 6buiH onucaHw 
Bbiine, xax h k uenaw H 3 MepnxeAbHOH cxcMbi. 

BbixoAbi 6 aokob nepeMCHHbix K 03 (t)imneHxoB no SKpaHupoBaHHbiM ue- 
HRM noAKAioqaioxcH K cooxBexcxByfoiAHM 6 .aoKaM ochobhbix ycHAHXCAeii. 

SKpaHHpoBxa 3 XHX neneft o6ecneMHBaex oxcyxcxBHe HasoAox na hhx ox 
iiencH nHxaHHA. 

YcxaHOBKa nyAeft ycHAtixeACH Bcex 6 aokob ueHxpaAHSoBana b nyAbxe 
ynpaBAeHHH. IJ,enH ycxanoBKH nyAR a^ih SKpaHHpoBKn ox BHeujHiix naBOAOK 
BOAyxcH B nyAbxe ynpaBACHHa SKpaHHpoBaHHbiM npoBOAOM. 3 xh ueoH no- 
AaioxcH TaK>Ke SKpaHupoBaHHbiMH KaSe.'iRMH 1 n 2 (cm. ^hp. 5 . 2 ) k oxcexv 
OCHOBHbIX VCH.IHXeAeH H KaoeACM 5 K oxcexy BXOAHbIX li BblXOAHblX yCHAII- 
xeaeH. 

Ha oxcexax n b cooxBexcxBvioiuHx CAonax 3 xh uenii BeAVxcn xaK>Ke 
SKpaHHpOBaHHblM npOBOAOM. BbIXOAbI BCOX VCHAHXeAeft BblBeACHbl B nVAbX 
ynpaBAeHHH, b 6 aok BbixoAUbix vcHAiixeACH H Ha Kapnac CMCHHbix 6 aokob 
nOCXORHHblX H nepeMeHHblX K 03 c) 3 HUHeHX 0 B. 

BseACHHe HanaAbHbix ycAOBHH 11 nocxoHHUbix BosMymeHHfi TaK>Ke ocy- 
mecxBARexcfl h 3 nyAbxa ynpaB.neHHR. 3 xn neon h uenn bbixoaob ycHAHxeAefi 
^eAyrcn: KaScACM 3 k oxcexy ochobhmx ycHAHxeAeft 11 Ka 6 eAeM' 6 — k ox- 
cexy BXOAHbIX h BbixoAHbix ycHAHxeAeH (cm. ( 1 )hp. 5 . 2 ). Ho Kapxacy 3 xn 
uenH nocxynaiox k uixeKKcpaM cooxBCxcxByioiuHx 6 aokob. 

MejKKapKacHbie coeAiiHeHHR xpex oxcokob moacah ocymecxBARioxcH 
HanaHKOH nepeMbmex Mex<Ay npoTHBOcxoRiunMH AcnecxxaMU n.nax cooxbox- 
CTByromax xapxacoB. 

§ 3. UEOH ynPAB;iEHH5l 3J1EKTP0MEXAHHHECKHX VSJIOB MO^EJIH 
H UEnn nHTAHHJI 24 b nOCTOJIHHOrO TOKA 

ZIah HcxaxeAefi b cmchhwx Saokbx h a.hh pcachhoh cxeMw Ha MOAeAb 
HnT-4 noAaexcR HanpnjxeHHe nocxoHHHoro xoxa 24—26 s. 

CHAOBbie uenH niixaHHH BCAyxcH oxAeAbHbiM >KpyxoM. KaoeACM 12 
(cm. ^hp. 5.2) K lUHxxy nHxaHHR noAKAioqaexcH reHepaxop HMoyAbcoB. Co 
lUHXxa nHxaHHR uenn HMnyAbCHOPo nHxaHun h ynpasAHiomHe uenH h 3 
SAOxa ynpaBACHHH no xa6eAio 11 noAaioxcH Ha oxcex nepeMCHHbix K 03 (t)H- 
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UHeHTOB, PAe pacxoAHTCfl oTAeAbHbiMH xtryxaMH Ha mreKKepbi cMeHHwx 
6aokob. ZXjih HCKAioqeHHR HaeoAox na H3MepHxeAbHbie uenH 3 th >KPyxbi 
BeAyxcfl oxACAbHo ox H3MepHxeAbHbix uenefl. 

Back ynpaBAeHHH noAKAmaexca Ka6eAeM 4 x iHHXxy nHxaHHH, oxxyAa 
ynpaBAHiomHe nenn no xadeAio 12 npoxoARx b penepaxop HMnyAbcoB, no 
xaSeAK) 13 — B KBapneebifl renepaxop h no xa6eAK) 1 1 — na oxcex nepe- 

MCHHblX K03(|)HUHeHX0B. 

Bee uenH nnxaHHH BbinoAHeHbi npoBOAOM c BbicoxoH HSOAHuneil. 



r ji a B a 6 

nWTAHHE MO;iEJIH 
§ 1. PE)KHMbI nHTAHH^l BJIOKOB MO^EJIH 

B MOAe,aH MnT-4 HcnojibsyercH nuxaHiie ;iByx runoB: 

Tr., HSMepHTejibHOH HacTH Mo^ejiH (ycHJiHTejiefi nocTOAHHoro 

OKa, cxcMbi 3a;iaHH5i Haqajibubix ycnoBim h nocroHHHbix BoaMviueHufi) or 
BblCOKOCTa6H.lbHbIX HCTOqHHKOB. 

2. nimHHe ajieKTpoMarHHTHbix MexaHH3MOB CxnoKa ynpaBjienHH, 6no- 
KOB nepeMeHHbIX K03(j)HLI.IieHT0B H 6,I10K0B OCHOBHbIX yCHJlHTe.neH. 

§ 2. nHTAHHE H3MEPHTEJlbHOH CXEMbI MO^EJIH 

OcHOBHbiMH noTpe6nTejiHMH ajieKTpHqecKOH 3Hepni[i b iBiViepHTejibHOH 
cxeMe Mo;iejm hbjiakdtca yciijiiiTe.iH nocroHUHoro roKa b C.noKax ochobhbix 
ycHJiHTejien h bo Bxo;iHbix h Bbixo^Hbix 6jioKax. 

B OTHOIUCHHH DHTaHHA BCA nSMepHTCJlfaHaH qaCTb MOAejlH pa3f)HTa Ha 
4 30HbI. UenH HHiaHHA Ka>KAOH SOHfal COBepmCHHO aBTOHOMHbl no OTHOlue 
Hino K ApyniM 30HaM. B nepebie xpH soHbi bxoaax luecxb 6jiokob ochobhbix 
ycHAHxcAeH (no 2 6AOKa b KajKAyio 30Hy), a b 4-to aony — bxoahoh h bbi- 
XOAHOH 6 aokh h KBapuesbiH roHepaxop, Koxopbifl Moxcex noAKJiioMaxbCA h k nn 
licxoqHHKaM nuxaHHA. 

B xadAHue 1 npuBeACHbi MaKCHMajibHbie SHaqeHHH xokob noxpeCAne- 
MbIX OAHHM yCHAHXeAeM nOCXOHHHOro XOKa B aaSHCHMOCXH ox BeaHHHHbl 
bhoahoh HarpyBKH ero BbixoAHoro KacKa^a, a b xa6AHue 2 — MaKcuMaab 
TOKOB, noxpe6AHeMbrx oahhm Saokom ochobhbix ycHAHxeaeH 
1-H, 2 -h h 3-h soHaMH nHxaHHH (MoiUHOCXb, noxpe6.nAejviaH Ka»iiOH H3 3 x"hx 
30H, OAHHaKOBa) H 4-H 30H0H nHXaHHH. 


Rjih nuraHHH moacah HnT-4 peKOMenAycxca npHMenaxb abb ochob- 
Hbix BapHaHxa hcxoahiikob nHxaHHA, cxcMbi noAKAioqeHHA Koxopbix onncaHbi 
B FAaBO 5. -r - 

1 a 6 JI H u a 1 


Ra3 (KOm) 

MaKCHMaJlbHhlH 

noTpeCaneMbiii tok I 

mac (wa) i 

ipH Hanpfl-,1 

ceimnx 

4350 

1 H 2-h J 
KacKaabi j 

475 

i 

-3.50 

—190 

4350 1 

3-h Kac- 
Ka/i 1 

6.3 

aaaeM- 

-leHHbifi 

1 6.3 Heaa- 
aeMjiea. 

40 

2 

2 

2 

17,5 

1 

600 

900 

20 

2 

2 

2 

35 

24 

600 

900 

10 

2 

2 

2' 

70 

50 

600 

900 

7,5 j 

2 j 

2 

2 

95 

68 

600 

900 
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Taeaaaa 2 


noTpe6HTejib 


MaKCHMajibHwfl norpeeaneMUH tok (Ma) 

OT HCTOWHHKOB np H HanpflMfeHHHX (b) 


1 +350 , 

(1-fl H 2 -h 4 75 

KacKaflbi I 


- 350 


I 4-350 
— 190, 3-h Kac- 

I Ka;i 


6,3 

aascMfl. 


I fiaOK OCHOBHblX yCHJlH- 
Tejieii 

1 3ona (I, 2 nm 3) 

4-fi aoHa nHTHHHfl 


16 

16 


6,3 He 
saaeMji. 


7200 

8100 


Ta6jiHua 3 

HanpaiKCHHe j ilonycTHwan 
(b) I narpy'sKa (ma) 


- 3,50 

- 190 
-f 75 
4 350 


50 

350 


§ 3, 9JlEKTPOHHO-CTABHJlH3HPOBAHHbm BJlOK nHTAHHS 3CB-I 

1. HaananeHMe npH6opa 

B,aoK nHxaHHA xnna 3CB-1 (SAeKxpoHHO-cxaSHAHSHpoBaHHUH BbinpH- 
MHXeAb) ABAHeXCA OCHOBHbIM HCXOMHHKOM HHXaHHH MOACAH 1407-4 OaHH 
OAOK nHxaHHH M0>Kex oAHOBpeMeHHu HHxaxb AO 14 ycHAHxeAefi nocxoHHHoro 
XOKa XHna ynT npn MaKCHMaAbHOM xo- 
Ke B uenn tiarpysKn KaA<Aoro vchah- 
XCAH 10 MO. 

B.iiok niixanMH HMeex na BbixoAC 
qexhipe BbicoKocxa6nAH3npoBaHHbix nan- 
pHA<eHHH' nocxoHHHoro XOKa, HMeiomnx 
CACAyiOlAHe HOMHHaAbHbie 3HaqeHHH ox- 
nocHxcAbHo «3eMAH»: — .350 fl, —1900, 

-1- 75 0 H -j- 350 0. 

B xaOAHue 3 npHBeAenbi 3 Haqe- 
HHH AonycxHMbix Harpy30K aah sxhx 
nanpH>KeHHH. KpoMe xoro, 6 aok niweex Asa HeaaBHCHMbix BwxoAa Hanpn- 
>KeHHH nepeMCHHoro xoKa 6,3 0 c waKCHMaAbHbiM xokom 8,4 a ii 12,6 a, 

HeoOxOAHMbIX AJIfl RHXaHHH 
HHxefi HaKaAa AaMn ycH- 
AHXeACH. 

Baok niixaHHH bkakj- 
qaexcH b cexb 220 0 50 
qepea cfieppopesoHancHbiH 
cxa6HAH3axop xHna 3riA- 
58, K03(J)HUHeHT CXa6HAH- 
3auHH Koxoporo cocxaB- 
AHex He MCHee 30. 06mHH 
K03c})HHHeHX CTa6HAH3aUHH 
KaJKAOrO HCXOHHHKa Oao- 
Ka — 6oAee 1500. 

Baok wMeex boabx- 
Mexp K.riacca 1,5, KoxopbiH 
CAyjKHX aah KOHXpOAH HO- 
MHHaAbHblX 3HaqeHHH Bbl- 
xoAHbix HanpfljKeHHii no- 
cxoHHHoro xoKa. 

06mHH BHA npHOopa 
B KOMOA^KTe c (J)eppocTa- 



<pHr. 6.1. 06mHft BHfl6JiOKa nataHHa 3CB-lcd»ep- 
popeaoHaHCHbiM craOHJiHsaTOpoM 



X 




6H.nH3aTopoM ;iaH Ha 6.1, KoHCTpyKUHH 6jioKa nHTaHHH — no6jiOHHaH. 
Ona flonycKaer yAo6HbiH Aocxyn k jiaMnaM h k MOHTaH<y. 

BpeMH BbixoAa npH6opa na ciauHOHapHbiH pe>KHM — 30 mhh. FIpaKra- 
HecKH, OAHaKo, 6jiokom mo>kho nojibaoBaTbCfl y»:e cnycTH 10—15 mhh, 
nocjie ero BKJiioqeHHH. Oh AonycKaer A-nHTejibHyio, HenpepbiBHVio sKcnjioa- 
TauHK) B JiadoparopHbix ycjioBHJix npH hojihoh narpysKe. 

ripHCop COCTOHT H3 HeTbipCX, HO CyiUeCTBy, aBTOHOMHbIX Asyxnojiy- 
nepHOAHblX BbinpHMHTejieft C cjDHJlbXpaMH H C yCHJlHTejlHMH-CTa6HJlH3aTO- 
pawii. Oh HMeex oSmyio nanejib ynpaBjieHHH h KOHxpojia BcewH crafiHjin- 
SUpOBaHHblMH HanpjIJKeHHHMM. 


2 . BbinpHMHXeJIH C 4 )HJlbTpaMM 

Ha c})Hr. 6.2 — 6.5 Aanw sjieKxpHMecKHe cxcmh BbinpAMHxeAefl c $HAbx- 
paMH AJifl KajKAoro h 3 nexbipex hcxohhhkob. Ka>KAbiH BhinpaMHxeAb HMeex 



4>Hr. 6.2. CxCMa BblllpHMUTejIfl C (J)HJlbTpaMH Aflfl HCTOM- 
HHKa-f-75 B. 


CBOH cHAOBofi xpaHC(})opMaxop. CxeMbi BbinpHMHxeAeft — AByxnoAynepHOA* 
Hbie Ha KeHoxpoHax xnna 5U4. Hhcao KeHOxpoHOB onpeAeABexcH mbkch- 
MaAbHblM XOKOM, CHHMaeMblM C BbinpHMHXeAeft. 

BbinpHMHXeAH HMeiOX MHCTO eMKOCXHbie (})HAbxpbl, 3a HCKAlOqeHHeM Bbl- 
npHMHxeAfl Ha — 190ff, b cxeMe 4)HAbxpa Koxoporo HMeexcH, KpoMe xoro, 
Apoccejib. BeAHHHHa eMKocreft {})HAbxpoB pasAHqna; ona nponopuHOHa.xbHa 
CHHMaeMOMy c hcxohhhkob xoKy. 
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CHjioBbie TpaHcc})opMaTopbi H iipoccejih yKpenjiHFOTCfi HenocpeACTBeHHo 
na paMe npH 6 opa. 3 /ieKTpojiHTHMecKiie KOHAencaropbi Bcex c])n;ibTpoB paa- 
Memenhi na o 6 meH cbeMHofl njiaie. 



ycb.nHTe;iii-cTa 6 HJiH 3 aTopbi hctomhhkob 6 jioKa riHTaHHfl OTJiHHaioxca 
jl’pyr OT /tpyra (sa HCKJiioqeHneM hctomhhkob — 350 6 h + 350 fl) npHHUH- 
BHa/ibHOH cxcMOH CTa6Hj]H3aTopa, odecneMHBaiomeH /laa Ka^KAoro otaCwIB- 
Horo cjiyaaa HanjiyaiuHe peay.abTaTbi CTaOiuiHsauHH. 

CraOuAusaTopbi + 350 o u — S50 b 

yCHJlHTejlH-CTa6HJIH3aTOpbI 3THX HCTOMHHKOB HASHTHMHbl. KaJKAblH H3 
HHX HBAHeTCH yCHJlHXejlCM HOCTOHHHOrO TOKa C KHTOAHhlM nOBTOpHTejlCM Ha 
BbixoAC. ycHJiHTejib 3aMKHyT caM Ha ce6H, t. e. HaxoAHTCfl b pe>KHMe cto- 
npOUeHTHOH OTpHUaTejIbHOH o6paTHdH CBH3H. 

Ha 6.6 h 6.7 AaHbi npHHUHnnajibHbie cxcMbi craOHjiHaaTopoB 

HCTOMHHKOB + 350 H — 350 f?. 

OhH OT.nHMaiOTCH JlHllJb TCM, MTO B CXCMC CTaCHAHSaTOpa +350<? 
A.nH nojiyMCHHH 6ojibUJoro TOKa b HarpysKe bmccto oahoh «nponycKatouj,eH» 
.'laMHbi KaTOAHoro rtoBTopHTe.iifi BKAJOMeHO napaAJie.iibHo 6 .laMn Toro >Ke 
THna (603). 

ycHjiHTeAb CTa6H.nH3aTopoB HBAHexcH AByxKacKaAHbiM ycHJiHTe.TieM no- 
CToaHHoro TOKa KaTOAHO-cBH.aaHHoro THna Ha ABOHHbix xpHOAax Tuna 6H9M, 
HMCIOmHX SOAbUJOH K034)HU,HeHT yCHACHHH. 3X3 CXCMa Hpii HaAaAKC HCKpH- 
THMHa; OHa HMcex 3 ynpaBAAfOunix cexKH, CAyjKamHe AJia hoahmh: bxoa- 
Horo Hanpfl>KeHHH (na cexKy AaMObi </7i), sxaJiOHHoro HanpH>KeHHH cpasne- 
hhh (na cexKY jiaMObi JI^), no oxHomeHHK) k KOxopOMy ocymecTBJiHexcH 
CXadHAHSaUHH, H MaCTH HeCTa6HJlH3HpOBaHHOrO HanpHHieHIifl BbinpHTviHTCnn 
(Ha cexKy AaMnbi t/Zs) a-hj^ odecneMCHnn cxaSHAHaauHH no cexH. 

B KaMecTBe sxaAOHHoro KanpH>KeHHfl cpaBHCHHH Hcno.nbayexcn nanpa- 
jKeHHe cyxoH Caxapen (+5 hah — B), paBHoe 47 e. 
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ConpOTHBJieHHe Rn CJiyjKHT AJIH 6ojiee T04H0ft CTa6HJlH3aUHH CXeMbI 
no HarpyaoTOOMy roKy, Harpyso^Han xapaKiepHCTHKa cradHJiHaaTopa — ' 
naflaioman; BBe;;eHHe peryjiHpoBoqnoro conpoTHBjieHHH /?n Moxter CAejiaxb 
Harpy3o»iHyK) xapaKxepHCTHKy no^HHMaioiueHca, a npn npaBHJibHOM noA- 
6ope BeAHqHHb! COnpOXHBAeHHH — nOHXH r0PH30HXaJlbH0H. 
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HoMHwajiBfloe HafipflJKeHHe Ha BwxoAe cxa6HAHaai»pa (3S0a) MO^Ker 
ycxaHaBJiHBaxbCK noxenuHOMexpoM Rn BxoAHoro AejiHxejiH ycHjiHxejiH. 

Emkocxh Ci h Ca BBeAGHbi B cxcMy AAH (^HJibxpauHH nepeMCHHoro 
HanpH)KeHHfl, npoHHKaiomero no uena naKajia h c bbixoab BbinpaMHxeAH. 

RC — uenoHKa, cocxonman h3 cmkocxh C 2 h conpoxHBACHHH , npe- 
nHxcTByex caMOB036y>KAeHHio ycHAHxejifi. 

rioASop BeJ^H^HHbI conpoxHBAeHHfl /?3 oCecrieqHBaex ropnsoHxaAbHocxb 
xapaKxepHcxHKH, Bbipa^aromeH aaBHCHMocxb sbixoAnoro cxadHAHSHpoBan- 
Horo HanpsiKeHHfl ox KOAeSaHHH HanpHJKeHHa cexH. 

J],AH yMeHbujeHHfl ()dohoboh cocxaB.THiomeH Ha BbixoAe cxa6HAH3axopa 
B cxewe npHMeHHioxca cmkocxh Ci, Cs 11 Co. 

Ko3({)HUHeHx cxa6HJiH3aunH AaHHOH cxeMbi 6e3 ^eppocxa6HAH3axopa 
paseH OKOAO 125. 


CraduAUsarop 75 e 

BAeKxpHHecKafl cxewa cxa6HAH3axopa AaHa Ha 4)Hr. 6.8. B sxoh cxeMO 
npHMeHH.-xcH oAHOKacKaAHbiH ycHJiHxejib nocxoHHHoro xoxa Ha nenxoAe 
xHna 6AC7 (.//a), HMeioiAeM 6oAbiuyK) KpyTH3Hy. B Kanecxee «nnonycKaK)- 
meH» jiaMBbi HcnoAbsyexca, nan h b cxcmb +.350 8, AaMna XHna *6113. 



6.8. CxeMa CTa6HJiH3aTopa + 75 b. 

B KaqecxBe axaAOHHoro nanpHKeHHH HcnoAbsyexcH qacxb cyxofi 6axa- 
pcH HcxoqHHKa +3508 (I4e). 3xo HanpantenHe bboahxch b cxeiwy qepes 
KaxoAHfaiH noBTopHxejifa Ha AaMne 6J5. 
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JlaMnu 6AC7 h 6J5 hmcfot ofimee KaroAHoe corrpoTHBAeHHe h, raKFfM 
o 6 pa 30 M, noTCHUHaA Ha KaroAe AaMnw 6AC7 aaAaeTca >KecTKO. BxoAHoe 
HanpAKCHHe ycHAHreAH nocrynaer Ha qeTBepTyio cexKy .naMribi 6AC7. Ha 
SKpaHHyK) ccTKy 3 Tofi AaMHbi qepea conpoTHBAenne noAaeTca nacTb bw- 
xoAHoro HecraSHAHSHpoBaHHoro HanpajKeHHH BbinpAMHreAH, ofiecneHHBaro- 
maa ropHsoHTaAfaHocTb xapaKrepucTHKH aaBHCHMocTH BbixoAHoro nanpa- 
JKeHHH OT KOAeSaHHH HanpflJKeHHH CeTH. 

yMeHbiueHHH (Jfohoboh cocTaBjiaiomeH na bbixoag CTa 6 HAH 3 aTopa 
B cxeiwe npHMeHHFOTCfl eMKOCTH Cl, C 2 H Ca. 

ConpoTHBACHHe /?,, Tax >Ke, Kax h b cxcMax hctomhhkob iranpajKeHHH 
350 0, CAy>KHT aah tohhoh CTa 6 nAH 3 au,HH cxeMbi no Toxy narpysxn. 

rioAyqeHne Bbicoxoro xo3({)HHHeHTa cTa6HAH3au,HH npn OTKocHTeAbHo 
HH 3 X 0 M SHaMOHHH HOMHHaAbHOrO Hanpax^eHHH (+ 75 8 ) npCACTaBAaeT 60Ab- 
iiiyio TpyAHocTb. /laHHafl cxeMa sna^HTeAbHo Aymiie ApyrHX HSBecTHbix 
cxeM. Ko34)Hu.HeHT cTa6H/iH3auHH ee 6e3 $eppocTa5nAH3aTopa paBen 
OXOAO 50 . 

CraCiuiuagTop — 190 8 


CxeMa CTa6HAH3aTopa — 190 8 npHHUHnHaAbHo oTAnqaercH or cxeMbi 
CTa6HAH3amiH 350 8 npuMeneHneM, BMecro cxeMW c nponycKaiomefi jiaMnoii. 



6.9. CxeMa CTa6H.iH3aTOpa — 190 c. 


cxeMbi c luyHT-.TiaMnoH, t. e., no cymecTBy ona npeAcraBAneT co 6 oh sjieKT- 
pOHHblH CTaSHAOBOAfaT. JlpHMeHeHHe 3T0H AaMObl OOVCAOBACHO TBM, MTO 

npH BecbMa SHaqHreAbHOM Toxe, xoropbiH AOAJxeH AasaTb HCToqHHx — 190 8, 
cxeMa c HiyHT-AaMnoH HBAHercH HaH6oAee sxoHOMnqHofi h ueAecoo^paanoli 
AAH AaHHoro HOMHKaAbHoro HanpajxeHHH na BbixoAe. 

Ha 6.9^npHBeAeHa 3AexTpHqecxaH cxeMa CTa6HAH3aTopa — 190 8. 
Tox, npoxoAHiUHH qepea AaMnu 603, BXAioqeHHbie napaAAeAbHo BhixoAy, 
peryAHpyercH ipexxacxaAHUM ycHAHxejieM nocTOHHHoro roxa na 2 abohhbix 
rpHOAax THna 6H9M (HMeramHX 6oAbmoH xo3'(j}HUHeHT ycHAeHHn), c xeM, 
qrogbi o6ecneqHBaTb nocTOHHCTBo noAaromeroca na 3 th AaMnw HanpHXieHnq! 
Harpyaxa no;ixAioqaeTCfl x BbixoAy BbinpHMHTeAH napaAAeAbHo mvHT-AaM- 
naM. 
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Ot BbinpHMHTCJlfl nOTpe6jlHeTCH WaKCHMajlbHUH H nOCTOBHHblH no Be- 
jiHqHHe TOK, aBTOMaxHqecKH nepepacnpeAejiHCMbiH cxeMOH cTadHJinsaTopa 
MejKAy BHetunefi HarpysKoft h luynx-jiaMnaMH. ripn hojihoh BHeuiHefi Ha- 
rpysKC cxeMa HMeer MaKCHMajibHO bucokhh k. n. a. 

npHMeneHHe cxeMu c myHT-AaMnoH iipii MaAOH ee aarpysKe ne sko- 
HOMHHHO H OOSTOMy He paUHOHaAbHO. 

JlaMna Il\ HBAHeiCH KacxaAOM ycHACHHA KaroAHO-CBHsaHHora rana. 
3TaAOHHoe nanpHJKeHHe cpasHenHA noABexcH Ha oAny eexxy Aaivinbi ox 
cxafiHAHBHpoBaHHoro HCXoMHHKa — 350 6 qepea ACAHxeAb /?n Ha 

Apyryio cexKy AaMnw ycHAHxeAH noAaexcH BXOAHoe HanpajKeHHe. 

HoMHHaAbHoe HanpHKeHHe na euxoAe ycxanaBAHBaexcH noxenuHOMex- 
POM . 

JlaMna J72 HBAHercH AByxKacKaAHbiM ycHAHxeACM nocxoannoro xoKa, 
HMetoiUHM cBfi[3b .Me>KAy KacKaAHMH qepes AeAHxeAH na conpoxHBAeHHHX, 
noAKAio«iaeMbix k HCxoAHHKy — 350 e; noaxoMy hcxohhhk — 190 8 ne mo- 
>Kex paOoxaxb 6e3 HCxoAHHKa — 350 6 . 

Co6cXBeHHbIH K03C|3HUHeHX CXa6HAH3aUHH HCXOHHHKa —1908 BCAHK 
(OKOAO 1700), OAHaKO, BBHAy HenOCpeACXBeHHOM CBH3H axoro HCXOHHHKa 
c HCXOMHHKOM —350 8, ApcHc}) Ha ero BbixoAe AHiub BABoe MeHbiiie, 4eM y 
HCXOMHHKa — 350 8. 

npHHUHn nOCXpoeHHfl CXeMbI HCXOMHHKa — 190 8 H BbICOKHH KOaipHUH- 
CHX cxa6HAH3au,HH no3BOAHiox He BBOAHXb B Hce peryAHpoBKH no Hanpa- 
)KeHHK) cexH H no xoKy HarpysKn. 

flC — uenoAKH, cocxoHLLUie h 3 aAeMeHXOB C2 — Ri n C3 — R■^Q, n eM- 
Kocib Cl npenaxcxByiox caM0B036y>KAeHHio ycHAHxeAH. Emkocxh C4 CAy>KHX 
AAH yMeHLLUeHHH (pOHOBOH COC XaBAHIOmeH Ha BblXOAC CXa6HAH3aXOpa. 

4. 06mafl SAeKxpHHecKaH cxeivia npMSopa 3CB-] 

Ha c|)Hr. 6.10 npuBOAHXCH o6maa aAeAxpHaecKaa cxeMa npiiSopa 
3CB-1, noKasbiBaiouiaa coeAHHeHHH ero oxACAbHux 6 aokob. 

TpaHcc{}opMaxopbi BbinpaMHieAefi aepea cboh npcAoxpaHHxeAH h 06- 
ui,HH BbiKAHanaxeAb noAKAfoneHbi ko BXoAy naxanna, Koxopbift BicAioqaexca 
B cexb 220 8 nepes cpeppocxaOHAHsaxop xHna 3nA-58. Hexbipe AaM- 

noHKH, pacnoAO>KeHHbie na naneAH ynpaBAeniia npHOopa, cHPHaAHSHpyior 
O BKAIOHCHHOM COCXOHHHH Ka>KAOrO H3 qeibipeX CXa6HAH3HpOBaHHb!X HCXOA- 

iniKOB 6AOKa 

lianpa>KeHHH c c[)HAJ;.TpoB BbinpHMHTeAeft nocxynaiox na cxeMw cxaoH- 
AHsaxopoB. BbixoAHbie cxaOHAHBHpoBaHHhie HanpH>KeHHH, a xaioKC 2 Ha- 
KaAbHbix HanpH>KeHna; 6,3 8, 8,4 a h 6,3 8, 12,6 a, Kpxopbie OepyxcH c xpaHC- 
c|)op.MaxopoB Hcxo^HHKOB — 350 6 H + 75 8, nociynaiox Ha BbixoAHbie kacm- 

Mbi H Ha ABa BbixoAHbix luxeKKepHbix rHe3Aa. 

Bee noxeHUHOMCTpbi CTaOnAnaaropoB, CAymamne aah peryAnpoBKH h 
yexanoBKH BbixoAHwx HOMHHaAbHbix HanpH>KeHHH, BbineceHbi Ha naHCAb yn- 
paBAeHHH 6j'.OK.a nHxaHiiH h noMeuiaioxcH dhaom c KOHxpoAbHbiM noAbXMex- 
POM 6AOKa, KOTopbiH MOKCT HOAKAioHaTbCH nepcKAioHaxeAeM nooHepeAHO 
K Ka>KAOMy H3 Bbl.XOAOB CXa6HAH3aXOpOB H K BblBOABM 2 HOMHHaAbHblX 3Ha- 
MeHHii HanpH>KeHHH cyxoH OaxapeH. 

5. KoHCxpyKUHH npH6opa 

05mHH BHA OAOKn riMTaiinH THna 3CB-1 ahh na (])Hr. 6.1. Ha ci3Hr. 6.11 
AaH BHA BepxHPM 'lacTi-i npnoopa c HaneAbio ynpaBAeioifi. Ha c|)nr. 6.12 
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BHj Ha 6.^oK co CToponu /laMn, a na (l)irr. G.13 —uh/I na npH(5op co 

CTOpOHfJ MOHTaHCa. 



Ha iJtvibHocBapHOM Meia.i.iHqecKOM Kapnace (paMe) (cm. (Jjhp. 6.12) 
BHHay y.Kpf_-ri:ieHu b pii;i_4 cu.ioBbix TpaHccjjopMaxopa HCToyHHKoe: -r 350 e, 
I.J(Jo -- 350 b h -t p, (c.acBa nanpaBo). 

B ueHTpe nepcA TpaHc4)opMaTO- 
paMH noMeipeHa b aaipHTHOM KOJKyxe 
cyxan Oarapen 3Ta.noHHbix nanpHjKe- 
HHH, a cnpaBa or nee HaxoanTCH ^poc- 
cejlb HCTOMHHKa —1900 H A 06 aBOM- 
Hoe conpoTHBJieHHe /?i BbinpaMurejia 
190 0 ((pHr. 6.5) 

HaA TpaHcc})opMaTopaMn pacno- 
Jio^ena n/iara c KeHorpoHaMH. HaA 
HCH noMcmaioTCH 4 CT^eMBbie nAaxbi 
cxaOHAHsaxopoB. 

JlaMubi B uJiOKe pacnoAaraioxcH 
ropH30HxajibHo H Kpennxcji npyx<HH- 
HblMH AaMnOBblMH A6p>Kaxe.nHMH, 

C o 6 paXHOH CXOpOHbl (co cxopo- 
|Hbi MOHxajKa) npoxHB njiaxbi c kcho- 
xpoHaMH pacnojiOKCHa c^cMHaa n.na- 
xa c SJieKXpOAHXHHeCKJiMH KOHACHCa- 

(-■M. ,|,„r (U3). 11.-, ,,0PXM..M c.eM,jrnrTe (t'Tli) ZZrcr^f 
iiv.iih yiipaii.ic'Hiia iipiiOopoM. ' ‘J^oahxcb na- 



(). !2. nn;i iia 6 ;iok co cropoiihi 
(co CHJITOM OOKOBOH KpbllUKOH). 


* 


B ueHxpe naneAH pacnojioKeH AByxiuKaAbHbift KOHxpoAbHbiH cxpeAOA- 
HbiH BOAbTMCxp (hb 100 0 H 400 0) Oaokb, a noA HHM pyHKa nepcKJUoqa- 
^ rejm, CAyjKamero ajih noAOiOBCHHa 

BOJibXMCxpa K BbixoAaM cxadHAHsa- 

XOpOB H K AByM KOHXpOAbHbIM HaopH- 

^ — jKOHnnM sxaAOHHbix OaxapcM. 

BbixoaaMH Saokb niixannH. 

oOecneMeHHH neodxoAHMofi 
BeHXHABUHH BepXHAH naHCAb HMCeX 
6.13. Bha Ha 6 jiok' co cTopoHbi moh- . pja ucc.K 6oKOBb!x cxeHKax 

(CO C„»rO» 6CKOBOO Kp«.OK„o). 3 „„eei M.U,- 

ro OXBCpCTHH. 

Am sa^HTbi cTpejioiaoro ooJibTMeTpa ot Harpeea HMeerca koikvx 

C MEXAHM3M0B 

M BCnOMOrATEAbHblX HEriEU MOAEJIH 

riiixaHHe sAeKxpoMarHHTHbix MexaHUSMOB h cHrnaAbHbix J'^^MnoqeK 

MOneiH npOH3BOAHXCfl OT HCXOHHHKa HanpB>KeHH51 IIOCXOHHHOIO XOK 

24—26 0 3x0 HanpflJKeHHe mojkho 6paxb ox 

MyAMXOpHof Oaxape^i hah ox Bb.npHMHXCAH C yCAOBHCM, HXO B nOCACAHCM 

paBCH 20— 25 0. 




4'Hr. 6.13. Bha Ha 6 jiok' co CTOpOHbi moh- 
lanca (co chhtoh 6okoboh KpuiuKOH). 
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B oT^ete paccMOTpeHH HeKOXopHe BOnpdcH noBHineHMH nafleaiHOCTM 
MarHMTHoro onepaxuBHoro sanoMUHammero ycxpoMcTBa MaxpH’tiHoro xHna 
nyxeM BBeaeHMS AHHaMHMecKoro CMemeHUB, pasAejieHMB c^HTUBaDqef^ 
oCmotkh Ha oTflejibHHe nacTW, a xaKxe wcnojibsoBaHMH jienxoHHHX cep- 
fleHHMKOB fljifl «emM<iipaxopoB. 

lipMBeAeHH pesyjibxaxH aKcnepHMenxajibHHX MccjieHOBaHMii. 

Certain problems are considered bearing on increasing the reliability 
of the magnetic-core matrix memory by introducing dynamic bias, breaking 
up the reading winding into separate parts, and employing tape cores in 
decoders. 

Results of experimental studies are presented. 



HEKOTOPHE BOnPOCH nOBHUEHMfl HAflESCHOCTM MAniMTHOFC 
OnEPATMBHOrO SAnOMMHAlOmErO yCTPOMCTBA 


CepaeuHMKH c npflMOyrojibHoft nexjieK rvicxepesMca naxoflux aa iio- 
cjieflHee BpeMH Bce bojiee innpoKoe npwMeHeHMe b ycxpoftcxBax bhumcjih- 
xejibHofi xexHMKH. OflHoa H3 BaxHHX odJiacxea npMMeHeHMH xaKMX cepffeu- 
HMKOB HBjiHKXCfl sanoMMHaffimMe ycxpoftcTBa. nojioacMxejibHHMM KauecxBaMH 
sanoMHHajameii HueaKW, nocxpoeKHoft Ha ochobs MarHHXHHX cepfle^HMKOB, 
hbjihidxch: npaKiMuecKM HeorpaHMueHHwfi cpoK cjiyxdH, HeCojibrnwe ra- 
dapMXH, Majioe BpeMH cpaOaxHBaHMH, HaaexHoe xpaneHMe aanHiax Oea 
nepMonMuecKofi perenepauuM, MaJiaa cxoMMC^cxt. 

KaK MasecxHO h 3 jmxepaxypH LI], ohhmm m 3 cnocodoB nocxpoeHMH 
napajiJiejibHoro aanoMUHaioqero ycxppiicxBa Ha MarHMXHHX cepfleuHMKax 
HBJIfleXCH MaxpHHHHa CHOCOC paCHOJIOXeHHH CepaeHHMKOB, OXHOCHmMXCfl 
K oflHOMy paapflHy, khk exo noKaaaHO na pMc.l. MadpaHHHM cepaeuHMK 
HaxowxcH Ha nepeceueHMn MaOpaHHHx hpoboshhkob (ropnaoHxajibHoro 
M BepxMKajibHoro), Koxopne cooxBexcxBymx aaaaHHHM aHaueHMSM ko- 

OpSKHaX X M y . 

Tax KaK npH odpameHHHX k HadpaHHOwy cepfleuHHKy HeodxoffMMO ocy- 
mecxBxaxb He xojibKo cuMXHBaHMe, ho m aanwcb, xo H i^npeflcxaB- 
jiHBox codoS paaHonojiHpHHe MMnyjibCH xoKa c aMHjiMxyflaMM i^/2..Bo ape- 
Mfl xaKXa CHMXHBaHHfl OXPMUaxejIbHHe HMHyJIbCH XOKQB H ty CKJiaffH- 

BaoxcH H odpaaymx oxpMuaxejibHwft Miinyjibc xoKa c aMnjmxyfloft . Bo 
BpeMH xaKxa aanwcM nojioaMxejibHHe HMnyjibCH xokob h iy JMdo. 
cKJiaaHBaBaxcH, odpaayH oamh nojioxMxejibHHa wMnyxbC xoKa c aMHjmxy- 
aoft > jmdo, dyayHM CMemeHHHMW bo BpeMeHW, odpaaymx ana nojioaoH- 
xejibHHx HMnyoibca xoxa c aMnjMxyfloft I,/2 KaxffHrii. 
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B nepBOM cjiy^ae ocymecTBjiseTCfl sanMCB ("l"), bo bto- 

poM - sanHCb HyjiH ("O"), xaK KaK tok c aMnjiMTyfloa Moacex nepe- 
BecTM cepae^iHMK M3 o«Horo cocTOHHMH B flpyroe , a tokm c aMnjiMxy- 
aoM J^/2 He msmskhtb coctohhmh cepae^HMKa . Oc5o3HaMMM ^epes 

a oTHomeHMe roKa, kotopbim MeHHex cocTOHHMe cepae^HMKa, k roKy, 
KOTOpBiM He flOJEKen ero MSMeHHTb, b aaHHOM cjiy^ae a = 2. 



Pud. 1. UpuHiiun nocmpoenuA Mampu'^u aanoMUHawrue t,Q 
ycmpoucmsa dAH cAyttaA a.-2 u epeneHHue duatpaMMU pa- 
oomu usOpaHHO to cepdeunuKa 


TaK KaK peajiBHHe $eppMTOBBie cepae^HMKM, mchojib syeMHe fljis pac- 
cMaxpMBaeMOM MaxpMipi, MMesox xapaKxepMCTMKM, orjiMMaBDinMecfl ox 
M;ieajiM3MpoBaHHOM npHMoyrojiBHoft nexjiM, xo no BejiMnMHe K0 3(j()(jMUMeH- 
xa a MOXHO cyflMXb o sanace HaaexHOcxM ycxpoficxBa, o BepoaxHOcxM 
HexejiaxejibHoro MSMenenMn cocxohhms cepaenHMKOB noa BjrnHHHeM hm- 
nyjibcoB xoKa c aMnjmxyfloS 4/“* CHMxeHMH BepoHXHOcxM "pa3- 

PymeHMH MH^OpMai^MM" XOKaMM ^ /a HeoCXOflMMO yBejIHMMXb KOOCj^MUMeHX a . 

B ffaHHoft paCoxe fljia ysejiMneHMa KosdKSMUMeHxa a Chji npHMeneH 
npMHUMn "flHHaMMnecKoro cwemeHMa" . 
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^epe3 KaxflBiS cepaenHMK Maxpwi^H santoMMHaiomero ycxpoftcxBa npo- 
xoflHX 4 npoBOflHMKa. flsa m 3 hmx, jiexamMe na KoopflUHaxax x m y , 
McnojibsyKXca fljia ocymecxBJieHMa cnMXBiBaHMa m sanMCM. 

TpexMft npoBOflHMK, npoxoflainMii nepes cepnenHMKM b flMaronajibHBix 
HanpaBjieHMHX, aBjiaexca cnMXBiBaioinMM nposoflHMKOM m cjiyxMX fljia on- 
peffejieHMH cocxoaHMa M36paHHoro cepaenHMKa. 

^exBepxBiM npoBOflHMK, npoxonamMM nepe3 see cepnenHMKM MaxpMu;Bi, 
HBaaexcfl npoBOflHMKOM, no KoxopoMy npoxeKaex tok flMHaMHnecKoro 
CMemeHMH ' 3xox tok Bcerna nanpaBjieH BcxpenHO xoKaM m i^, 

AMnaMxyna xokob h pasHa 2/3 , a xoKa flMHEMMnecKoro CMe- 

meHMH - 1/3 Im. 





Puc , 8 . npuHifun noempoeHuA Mampuuu aanoMUHaKVfe to yempouemea dA A cAyvaA a-3 
c paadeAetiueM cuumtieaKute to npoeoda na dee vaemu u epeMetinue auatpoMMU paoo- 
mu uadpauHoto cepdeuHUKa 

Ha PMC. 2 noKasana cxeMa noexpoenMa MaxpMUBi sanoMMHaiomero 
ycxpoMcxBa c Mcnojib 3 0BaHMeM nMHaMMnecKoro cMemeHMa, a xaKxe npM- 
BefleHH BpeMeHHBie flMarpaMMBi, MjijnocxpMpyiomMe npMHUMn paOoxH Msdpan- 
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Horo cepaevHHKa. UMarpawMH oTHOcarcfl k asyw cjiy'iaHM: c^iMTHBaHwe | 

M sanMCb ”1", cqnTHBaHMe m sanwcB "O" . I 

KaK BMflHO M3 fluarpaiAM, orHomeHne TOKa sanMCM "l" k TOKy aanH- | 

CM "O" pasHO 3. I 

flx? HeMsCpaHHHx cepae-qHMKOB , jiexamMx aa MscSpaHHiix jimhmax, se- \ 

jiM'tiMHa napasMTHoro xoKa BosCyx^eHMa ae npesocxoAMT 1/3 I , t.k. 



Puc . 3. npuHtiun nocmpoeHU/t MatHuntHOto onepamue- 
HO to aanoMUHa'Kvfe to ycmpoucmea 

3Ta BejiMwaa ^mcjichho paBaa pasaocxM xoxa ix (am iy) n xoKat^^j^, 
Ha Bce ocxajibabie cepfle^HMKM, jiexamMe sae MsCpaaaHX JiMaMfi, bo3- 
fleacxByex xok cwemeaMH, BeroiaMaa Koxoporo ae npeBHiuaex 1/3 
TaKMM odpasoM, ajis scex cepaetiaHKOB a =3. 
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K MOMeaxy no.xBJieaMfl MMnyjibcoB xoxa b jimembx x a y see nepexofl- 
BHe npoaeccH b cepfleaaMKax, BHSBaaBHe MBMeaeaHeM aanpaBjieaMa xo- 
Ka flMaaMM^ecKoro cMemeaMH, yxe saKaaaMBEDXca . HooxoMy Bce cepae’ti- 
KMKM, B XOM EMCJie M MSfipaaK^ K SXOMy MOMeKXy j OKB 3 HBaBX-Ca B 
cocxoHaHM cxaxMaecKoro cMameaMa, m noMexa, nosBjiaBmaaca b cwh- 
XHBammeM npoBoae ox MSMeaeaMH aanpaBjieaMa xoxa t^ca, Moxex Chxb 
jterKo oxcxpodMpoBaaa . 

C uejibio noBHmeaMfl aaaexaocxM paOoxH 3anoMMBaK)mero ycxpoficxBa 
C5 hji MccjieflOBaa xaKsre sonpoc yBejiMaeaHa oxHomeHMa CMraajia k noMe- 
xe nyxeM pa3ffejieKMa caMXHBamQieK oc5moxkm aa oxaejibaae aacxM. 

B onMcaaaHX MaxpM^aHX cMcxenax c^MXHBaiomaa odMoxxa aBjiaexca 
o6mea /iJia Bcefi MaxpMm.i. flonyexMM, axo oaa pacnoDioxeaa xax, kbk 
noKa3aKo aa pMc.l. Toraa, ecjiM c’mMxaxt, mxo bo bcox npoBOflKMKax 
X a y , KpoMe aByx M36paHBBix, xokm pasaH ayjim, m npeaeOpeab noMe- 
xaMM ox nocxopoaaMX nojieii, xo b caMXbiBaBmeM o(5MOXKe aaBOflMxca 3HC, 
Koxopaa onpeaeoiaexca corjiacao cjieayBqeft MSBecxaofi $opMyjie [2]. 

®cr *" — ^*2 ^ (^— 2)8g] , 

VRQ «! - 3HC OX Msepaaaoro cepaeaaMKa (npM caMXHBaaMM "l" MMeex 
CoabmyK) aMnjiMxyay, npM caMXHsaaMM "O" - Majiyro) ; 

«2 - 3flC noMexH ox cep/ieyaMKa, pacnoaoxeaaoro aa MsCpaaKOM 
npoBOflKMKe X MJiM y ; 

«3 - pasaoexb 3ZIC noMex ox SByx cepae^aMKOB, jiexamax aa H 36 paa- 
KHX npoBOflKMKax M pacnojioxeKKHx no-pa3HOMy oxHOCMTe^bao 
caMXHBaiomeK o(5moxkm; 

« - KojiMaecxBO BxoftaHx npoBOflaMKOB no x mjim y . 

Kax BMflKO M3 oxoii (JopMyjtti , yBejiMneaae « npMBOflHX k yBejmneaME 
noMex. 3tm homcxm Moryx OKasaxbca xaaoJi BejmaMaH, axo, cyMMMpyacb 
c cMraajiaMM ox cwxHBaaMa "o" mjim "1" c MaCpaaKoro cepaenaMKa, 
caxpy/iaax mjim caejiaBX aeBOSMOxabiM pa3jiMaeBMe nocjieaaMX. 

fljia yBejiMaeaMa oxKomeaMa cMraajia k noMexe npM cBMXHBaaMM finaa 
npoBepeaa bosmoxbooxb npMMeaeaMa caMXHBaromefi oCmoxkm, paaaeaea- 
bo 8 aa aecKoabKo aacxefi b conexaaMM co cxeMoft oC'beflMKeaMa c "noa- 
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pesHHMeM" CMPH^jia CHMsy. Ha pmc. 2 noKasaao paaaejieHMe ctiMTHBaromefi 
ofiMOTKM Ha 2 nacTM : Crl h Cr2 . 

CMPHajiH c 3TMX Hsyx qacTefi yoHoiMBaEDTCH no aMnjMTyae m nocjie 
HByxnojiynepMOflHoro BHnpjinuieHHfl ofi'BeHMHHBOTCH . 3a cnex co3flaHHH 
sanMpaiDmero noTennwajia na conpoxHBjieHMn R ocymecxBjiaexca "noa- 
pesaHHe-" cHMsy pesyjiBXMpymmero CHWXHBaEmero CMraajia. npw bxmx 
ycjiOBMflx BHxoaHHe CMPHajiH nojiy^aroxcH oahoS nojiapnocxn, SHa^Mxejib- 
Ho yMeHbmaexca noMexa, yBejiMHHBaexca oxHomeHHe CMPHajia k noMexe. 
no cxeme pwc . 2 MMeeM : 

«cr.l = ± [«! - 2^2 ^ - 2)«g ]:, 

®cr 2 “ * «3 ' 

c^Mxaa, qxo nadpaHHbiM cepae^HHK Haxofluxca Ha nepBOM CMHXBiBaKmeM 
npoBOfle. P^aK bmhho h3 oxmx (JopMyji, nowexH ox 3flC eg pa aziejiflroxcH 
Ha flBe yacxM m «cr 2 JierKO Moacex dbixb ycxpaHena nyxew: noHa^H co- 
oxsexcxByKmero sanHparomero cMeqeHHH na conpoxwBjieHU e R . 

Kpowe xoro, BejiHMMHa e^ri npn cywxHBaHMM "O" Moacex dbixb sna- 
qHxejibHO CHHs:eHa 3a cwex 3annpaBmero cMemeHMa . IlpM^eM b odonx 
cjiy'iaax hjih yweHbmeHHH noMsx nojiesHO Mcnojib syexcs HejiMHeftnaH 
xapaKxepMCXMKa nojiynpoBOHHHKOBtix BBinpHMMxejieM, cToatciHx bo Exopuy- 
HBDC QdMOXKaX XpaHC5)OpMaXOpOB TP^ ■ M Tp2 . npM dOJIbfflOM II (x.e. 
npM dojibmoM KojiMMecxBe cepae^HHKOB waxpMnH, pasHOM ) mo3cho 
paadMBaxb cyHXHBaBmyro odMOXKy m aa dojibinee uhcjio naoxeil. 

Ha HafleacHocxb padoxBi Maxpn^Hcro 3anoMMHaKmero ycxpoMCXBa cy- 
mecxBeHHO BJiMflex cxadMJibKOCxb xoKOB M iy , nocxynaBmux ox cep= 
fle^HMKOB MarHMXHBix flerantiipaxopoB . 

no BpeMeHHHM napaMexpaM fljis MaxpMqH sanoMnnaBmero ycxpoMcxsa, 
padoxaromeJi na npMHnwne coBnaflaroqMX xokoBj o^eBHflHo, uejiecoodpa 3- 
Ho Mcnojib30Baxb (JeppMxoBBie cepaeqatiKH. fljia fleraMcfcpaxopoB, rfle bo 3- 
MoscHO npHMeHeane pexuMOB xokobbex (JopcMpoBOK, Moryx dHXb HcnoJib- 
30BaHH M jieHxo^HBie cepfle^HHKH. BecbMa neaHHM KauecxBOM axMX cep- 
fletiHHKOB, no cpaBHeHHB c (J)eppMxoBBiMM, HBjiflexcH BHCOKaa xeMnepa- 
xypHaa cxadmibHOcxb hx xapaKxepwcxHK, ^xo npuBOflMx k cxadnjibHOCXM 

BBIXOHHBIX XOKOB M iy . ; 
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y^MXBiBaH HsjioxeHHHe coodpaxeHMfl, dHjia pa3padoxaHa m uccjieflo- 
Baaa cxeMa Maxpaanoro MarHHXHoro aanoMMHaBmero ycxpoftcxsa. Odmne 
npHHttHnH padoxBi axoft cxeMBi noxasaHH aa pMC.. 3. 3aecb usodpaxeaBi 
njiaxBi sanoMwaaBmero ycxpoKoxsa, aa KoxopBix pacnojiaramxca (JeppM- 
xoBHe cep^teaHMKH, npeaaa saa^eaHHe ajih xpaaeaviH na^opManHM (aa 
cxeMe fljiH HarjiflflHocxM Msodpaacea xojibko ohmh cepae^awK) . ycJiOBao 
noKasaaBi njiocKocxM, b koxopbix pacnojiaraBXCs BcnoMoraxejibHHe cep- 
fle^iHMKH, odpasyioqHe aeinM$paxopBi X m Y fljia Bcex njiax aanoMMaaBine- 
ro ycxpoiicxBa. noKaaaaH xaKxe jiaMnoBBie $opMnpoBaxejiM, ynpaBjiaeMBie 
ajieKxpoHHOM cxeMoft. 

3anoMHHaiomee ycxpoMCXBo npoeKXMposajiocb ajia xpaaeaHa 1024 
ceji, Kaacfloe m3 koxopbix HMeex 39 hbom^hbix paspaaoB. 

OflHO tiMcjio sanucBiBaexca baojib KoopaMaaxBi z bo Bcex 39 njiaxax. 
npn axoM aa KaacaoH njiaxe ncnojib ayexca no oaaoMy cepae'^aHKy. 

nHKJI padOXBI COCXOMX H3 ^IByX XaKXOB: 1-M XaKX - CHUTBIBaHWe, 

2-m - 3anMCb. C^HXBiBaHne m sanHCb MH(J)opManMn npowsBOflaxca c no- 
MombK) XOKOB M iy oflHOBpeMeHHO BO Bcex cepaewHHKax ^ npnaafljie- 
scamHX K oflHOM aqei^Ke (x.e. bo Bcex cepae^aMKax, onpeaejiaeMBix ko- 
opflMHaxoM 2 ) . 

TOKM ix H B0 3HMKaB3X B JIMHMHX x H y OT OflCj HHjayKXMpyeMBIX 
b BBixoflHBix odMoxKax cepzteT^HMKOB fleniHctpaxopa . Kaac^BiM cepae^HHK 
fleinn$paxopa noa BOsaenoxBHeM nocxoaHHoro xoKa CMemeaMa aaxo- 
HMXca B cocxohhmm, xapaKxepn3yeMOM xohkom 4 ( pHc.3 ). MMnyjibCBi 
xoKa ox (I)opMMpoBaxejieM aocxaxoyaBie aoia nepeBoaa cepaeqaMKa 

seniHctpaxopa H3 cocxoaHwa A b cocxoaHne E, nosauxca oflHOBpeMea- 
Ho BO Bce cepae^HUKM, npHaaajieaamMe oaaoMy pa3paay. Bbidop aeod- 
XOHMMoK KOOPflMHaXHOM JIMHMH npOM3BOflMXCa HyxeM noflaaw MMnyjIbCOB 
xoKa iyy OX Bcex (JopMMpoBa xejieM $yy, KpoMe xoro, cBaaaaHoro c 
Hsdpaaaofi KoopaHaaxoM y . 

Tokm (JopMwpoBaxejieM $yy n ^yz (a xotiaee, aMnepBwxKW, cosflaaaBie 
xoKaMH iyy H iyz ) KOMneacHpyBX apyr apyra, h aenBdpaaaBie cep- 
fle'iiHMKM aeniMcJipaxopa ae MSMeaaiox CBoero cocxoaana (xo^iKa 4). B 
HBdpaaaoM ace Koopaaaaxe y cJopMapoBaxejib $yyHe aaex HMnyjibca xo- 
Ka, M noaxoMy Bce cepaeaanKM fleniMcJpaxopa, cooxBexcxByBmue flaaaoft 
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KOopflMHaTe, nofl fleficTBweM tokob (JopMMpoBaTejieft nocHjiassT oflHo- 
BpeMCHHO B HSCpaHHBie KOOPffMHaTHHe JIMHWM TOKM iy, B (^opMe flSyX 
pa aHonojiapHHX MMnyjibcoB . 

Mwnyjibc TOKa oflHoii nojiapHOCTw BOBHHKaer npn usMeHeHUn cocxo- 
flHHfl cepae^HHKa flenm(J)paTopa m3 b S, MMnyjibc xoKa apyroM nojiap- 
HOCXM B03HMKaeX npn B03BpameHMM B MCXOflHOe COCXOHHMe A. nofl BJIMH- 
HneM nocxoHHHO aeficxByioqero CMemenHH. 

ripoMesyxoK BpeMeHW xi Meacay oxpwaaxejibHHM m nojioscwxejibHHM mm- 
nyjibcaMM xoKa iy onpeaejiaexca aaMxejibHocxBBO WMbyabca xoxa iyz , 
BosaeMcxByKimero Ha cepaeHHWK aeraM(i)paxopa Y . 

B oxjiHHue ox aemMcljpaxopa Y aemw^paxop X aojiacen nocBiJiaxb b 
M 36paHHbie jiMHMM X xoKM , npeacxaBjiflBDiuHe codoft xaKace asa pasHO- 

nojiapHBix nMnyjibca, ho pasHeceHHBie aa pasjiMHHHe npoMeayxKn BpeMenn: 
Ha - B cjiyaae BanwcM "l" b HBdpanHOM cepaeHHMKe njiaxH h na 

xz- B cjiyaae sanHCM "O" . 3 xo ocymecxBjiaexcH cjieayKJmuM oSpa 30 M: ox 
(JopMMpoBaxejieM ^xx nocxynaiox HMnyjibCBi xoKa ixx npoaojrscHxejibHocxbio 
xz , a OT (JopMMposaxejieH nocxynaiox MMnyjibCH xoKa ixz npoaojiacn- 
XejIbHOCXbK JIMdO "^1 , JIMdO Xz . npMHUMn BHdopKH HeoCXOaUBtOM KOOpaH- 
HaxBi xaKOM ’xe, KaK m npn bhCopko KoopawHaxBi y . 

TaKHM odpa30M, aJiH BBidopKM aapeca HMCJia npuMenHexca npunaHn 
3epKajibHoro Koaa. TaKow cnocod wMeex xo npewMymecxBo, hxo HeM3dpaH- 
HBie cepaenHMKH aemMcJpaxopa He aasox saMexHBix noMex b HeMSdpaHHHe 
KoopawHaxHBie jimhmm h, KpoMe xoro, moiuhocxm (J)opMMpoBaxejieM m 
M oryx dBixb SHa^iMxejibHO yMeabraenBi. 

CJieayex saMexwxbj ^xo BMecxo aeniMcJpaxopa Y, cocxoanjero H3 
1248 cepaeHHMKOB H 71 cJpopMMpoBaxejia, mo3cho nocxasuxb xojibko 32 
cepaeHHHKa h 32 moiuhbix (JopMvipoBaxejiHj x.k. no BceM jimhmhm y 
n3dpaHHoro nucjia noaaexca Bceraa oana m xa ace KOMdunaaMH WMnyjib- 
coB xoKa BHe 3aBMCMM0CXM OX sanwcHBaeMoro Koaa. 

BKcnepwMeHxajibHBie MccjieaoBaHMH npoBoamiwcb na onBiXHOM MaKexe. 

B 3XOM MaKexe HMejincb : MaxpuHnaa njiaxa m3 1024 cj&eppuxoBHx cepaen- 
,hmkob; 64 jieHXOHHBix cepaeHHMKa, cocxaBjiHEmux wacxb odqero aeravKii- 
paxopa; cxena c wcxonHHKaMM MMnyjibcoB xoxa. Ha Maxexe MoacHO dBiao 
npoBepaxb vi nadjmaaxb c noMombio ocuMjijiorpacJa aejiBiM paa npoaeccoB 
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B KaKOM-jiMdo H3dpaHHOM cepaeHHHKe : HenpepHBHyio sanucb "l", nenpe- 
pHBHyK 3anncb "O", nonepeMeHHyB aanwcb "1" m "O", nenpepHBHHe 
B0 3aeMCXBMa OaHOrO M3 XOKOBiy MJIM iy VL X.a. IlpM 3X0M OCXajIbHBie 
cepaeHHHKM ycxanaBjiHBajiMCb b paBjiMHHBie cocxoanna, b xom nwcjie m 
B caMBie HedjiaronpwaxHHe c xohkm speHMa noMex npw c^iHXBiBaHHM . 

B cJopMMpoBaxejiax MMnyjibcoB xoKa wcnojib Bosajincb jiaMnBi rv-SO. 
ZiMHaMMHecKoe CMe^eHMe renepMpoBajiocb c noMombio jiaMnBi ry-29. 
npoaojiacHxejibHocxb aJinaHBix MMnyjibcoB xoKa (xg) ox (JiopMHpoBaxejiew 
dBijia Bsaxa 2,ZMKceK, npoaojiacHxejibHocxb kopoxkmx wMnyjibcoB xoKa 
(xi) - 1,2 MKceK . Hacxoxa cjieaoBaHHa oxhx HMnyjibcoB dpa.]iacb ox 



Puc , 4. EoAyMoumaxHaii cxeua dKcnepUMenmaAbHOU riAamu 
sanoMUHatou/e to ycmpoucmea 

100 ao 180 Hxo cooxBexcxByex npoaojiacMxeabHocxM HMKjia pado- 

XBi 3anoMMHaiomero ycxpoMcxBa ox 10 ao 5^6 mceK. 

Ha puc. 4 npuBeaena cxeMa MOHxaaca SKcnepMMenxajibHOM njiaxBi. 
fljia odjierneHHa nxenwa tiepxeaca bmccxo MaxpupBi 32x32, Koxopaa noa- 
Beprajiacb HccjieaoBaHHio, noKasaHa Maxpuaa 16x16. 
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KaK BUffHO H3 pucyHKa, cepfleMHMKM ycTaHaBjiHBajiHCB KpecTooCpa 3 - 
Ho B ysjiax KoopflHHaxHHX jimhmS X h y. TaKoil cnocofi ycxanoBKH cep- 
flewHMKOB yaoCeH fljis yKJiaflKH cwTHBaiomeM oCmotkm, pasAejieHHoft na 
2 qacTM, a TaK»:e floia yKjiaflKM npoBOflHMKOB flUHaMM^ecKoro cMeqeHMfl, 
xaK KaK B nocjieaHeM cjiy^ae He xpeOyexcH odpaxHBix npoBoaoB npw 
nepexoae ox oahoS jimhhm cepfleHHMKOB njiaxH k Apyrofi . 

fljisi MCHBixaHHH HjiaxH noxpeSoBajiccB Bcero 4 $opMHpoBaxejiH : 

padoxaKimMe b ycjioBnax, cooxBexcxByioaMX peajiBHBiM. 
fljiH njiaxBi sanoMMHaioineTO ycxpoMcxsa obijih HcnojiBsoBanBi (J)eppii- 
xoBBie cepAeHHMKH MapKH K-28. PasMepBi cepaenHHKOB cjieAyiomMe: 
Hapy»:HBift AManexp 3 mm, BHyxpeHHMM AwaMexp 2 mm, xoAuinaa 0,6 mm. 
PesyABXMpyiomMM xok = 1,2 a. 

B CBH 3 M c dojiBuiHM pa36pocoM napaMexpoB cepAeHHMKH npeABapw- 
xeABHO, AO ycxanoBKM na njiaxe, oxSpaKOBBisaAHCB . npoBepaa npoBo- 
AHAaCB B MMnyjIBCHOM peSCMMe. 

CepAeHHMKH, npeAHa SHaaeHHBie ajih AeraM$paxopa, (5biam M3roxoBJieHBi 
M3 AeHXOHHoro MaxepwaAa nepMMHBap. ToAmMHa aeHXBi 10 mmkpoh, djm- 
PMHa 5 MM, HMCAO BMXKOB 16. CpeAHMM AHBMeXp CepAeHHMKa 7 mm. ^MCJia 
BMXKOB Jfxz -Wyz - 24 r'^lfxx -Ifyy — 36 ," WcM. “6 Ifx ~ ~ !• 

<I)eppMTOBBie M AeHXOHHBie CepAeHHMKM 6 bIAM MSrOXOBAeHH B HHCTMXy- 
xe TOHHOM MexaHMKM H BBIHMCAMTeABHOM XeXHMKM AH CCCP. 

Ha PMC. 5 noKasaHBi craxM^ecKMe xapaKxepMCXMKM yKa3aKnBix cepA©^- 


HMKOB M3 (feeppMXa NtapKM 

K-28 M nepMMHBapa . 


Hah cepAeaaMKOB 

M3 neoMMHBapa 

0 , 3 a 1 

npM 

^MaKC - 6 a 


5oct 15000 tc 
•Soct/ ^nac ^ j 


t = + 25®C 





JIaH CepAe^HMKOB M3 




fteppMxa K-28 

^ 1, 4 a 

npM 



2200 tc 


t = + 25"C 


Bqgt /^aac ^ 87% 
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Ha PMC. 6 npMBeAeHH kpmbbig saBMCMMOcxM Hy^, Boa* flocx/^Hac ^ (J)yHK- 
UMM xeMnepaxypBi oKpyacaromeM cpeAH ajih AenxoHHHx cepAeaHHKOB m 3 nep- 
MMHBapa, a xaKxe aah npeccoBaHHHx cepAeaHMKOB h 3 $eppMxa MapKM 
K-28 . TeMnepaxypa oKpysaioinefi cpeABi H 3 MeHflAacB ox -70 ao +150°C. 

KaK BMAHO H3 3XMX KpMBBIX, AeHXOHHHe CepAeHHMKM OCAaAaDX HecpaBHeH- 
HO JiyaraeS xeMnepaxypaoM cxafiMABHOcxBK xapaKxepMcxMK no cpaBHeHMBD 
c cepAeHHMKaMM m 3 (JeppMxa. 

HMxe npMBeAeHH neKoxopHe ocAMAAOrpaiotH, xapaKxepM3yK)qMe pa- 
6oxy MaKexa sanoMMaaromero ycxpoMcxBa. OcaHAAorpaMMH chatbi aa 
npMOope 25-M a 10- MMKpoceKyaAHoft XAymeM paaeepxKe. 
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Ha PMC. 7 noKasaHii oci^MjijiorpaMMii bbixoahhx CMPHajioB, nojiy^eHHHX 
OT o;iHoro cepaewHMKa njiaxH npM a=2 (ocmiJiJiorpaMMa o ) m npM a = 3 
(oGijMjijiorpaMMa d ) . 

EojiBmMe MMnyoibCH nojiy^CHLi npM oOpameHMM k aaHHOMy cepaexjHMKy 
no nporpaMMe: cnMTHPaHMe, sanMCb "l". HMnyjibCBi c uajioPi aMnjiMTy- 
flOM nojiyneHH npn oCpamenMM k coceaneMy cepaennMKy no tom ace 
nporpaMMe. Ms otmx anyx ocawaaorpaMM BMano, xax yMSHbinaeTCH 3HC 
noMexM na cnHTHsaiomeM npoBoae, BHSBaHiiaH oanMM nacTMnno MsCpan- 
HBiM cepaenHMKOM, npM yneaMneHMM a ot 2 ao 3. 

Ha ocitMaaorpaMMax pmc .8 noKasanbi BBixoanHe cMmaabi npM cnMXBi- 
BauMM CO BceM naaxBi npM noBxopenMM aan MsdpaHnoro cepaennMKa 
npoaecca: cyMXHBanMe, sanncb "O", cnMXHBaHMe, sanMCb "l". OcaMa- 
aorpaMMa a oxhocmtch k cayaam a= 2 (aMnaMMaecKoro cMemenHs nex), 
ocaMaaorpaMMa d - k cayaaioa=3 (npM naaMaMM aMnaMMaecKoro CMe- 
meHMH) . 


n" Cu n" .^an 




Puo, 8, OctiUAAo tpaMMH euxodHttx 
cuiuaAoa , cvtmueaeMtix co ecei 
TtAamti, AAumeAbHocmh paseetmKu 
W MKCCK 


Kax BMaao ms otmx ocanaaorpaMM, aMHaMMaecxoe cMeaeawe npMBo- 
aMT K noaxH noanoMy McaesHOBeaME napasMXKoro cMraaaa nyaa. CMab- 
HBie noMexM ox aMaaMMaecKoro cMemeHMs ho Memasax caMTHsaHMio, t.k. 
BOSHMKaiOT B MOMCHTH BpeMCHM, HO CBSSaHHHe CO CaMXBIBaHMeM, M MO- 
ryx fiBixb aerxo oxcTpodMpoBaHBi . 


] 




B H B Q II £I 

1. BBefleHwe WHaMM^ecKoro CMemeHMH yMeHbmaex B0 3M0»:H0CTb ne- 
acejiaxejibHoro MSMeHeHMH coctohhmh cep^ce^HMKOB, x.e. yMeHbmaex se- 
poflXHOCxb "paapymeHMH” MH(J)opMaD;nn« 3xo noBLimaex HaziesrHocxb pa(5oxH 
sanoMMHaKiinero ycxpoMcxBa b ii;ejioM m cHMSiaex xpeCosaHHH k MaxepHajiy 
cepziie^HMKOB MaxpwixH. flMHaMM^ecKoe cMemeHne xaKSce yMeHbmaex noMexn 
Ha cHHXHBaKimeM' npoBoae b MOMenxH cHHXBiBaHWH H yBejiHHMBaex oxHome- 
HMe cHrHajia k noMexe. 

2. PasflejieHMe cHMXHsaioineti oCmoxkm na oxziejibHHe qacxH^ nsyx- 
nojiynpoBoaHHKOBoe BHnpHMjieHMe h nocjieAyjomee oC’hemneRvie c^MxaH- 
HBDC CHrHajiOB npMBOflMx K yMeHbmeHMK) noMexH vi yBejiMHeHHro oxHomenwH 
cMPHajia K noMexe. 

3. Mcnojib 30BaHHe cep^eHHMKOB m 3 jieHxoHHBix MaxepnajioB c npHMo- 
yrojiBHOM nexjien rncxepeGHca b 7iefflH(J)paxopax yBejiHHMsaex Ha^ieraocxb 
pa6.oxBi sanoMHHammero ycxpoMcxBa sa cnex bbicokom xeMnepaxypnoH 
cxadMjibHOcxM xapaKxepMcxMK axwx cep^nennuKOB . 

4. Ilpo^tejiaHHaH pa6oxa noKa3ajia bosmo^chocxb nocxpocHHH sanoMH- 
Haiomero ycxpoHCXBa no paccMOxpeHHOM cxeMe c Hcnojib soBaHneM $)ep~ 
pMxoBBix cep^teHHMKOB AJiH HJiax H jieHXOHHBix c epzieHHMKOB AJiH zi;emH(lDpa- 
XOPOB . 
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CONCERNING THE PROBLEM OF MACHINE TRANSLATION 
OF LANGUAGES 

D. Panov 


1. Mroductlon 

Strictly speaking, my paper is not concerned with problems of the theory 
of information in its classical form, I mean the form it has adopted in the 
works of C.E. Shannon, Ph. M. Woodward, LL. Davies and others, which 
problem have also been studied by the Soviet mathematicians Kolmogorov, 
Khinchin, Kotelnikov and Siforov. 

The problem of machine translation of languages belongs, in my opi- 
nion, among certain specific problems, which until now have not been taken 
up by learned men working in the field of the theory of information, but 
which, possibly, deserve to be taken up. 

Up to now, the theory of information has developed as a purely mathema- 
tical theory, applying the means of the calculus of probability to formalise the 
original material it has dealt with. Claude E. Shannon does not make any 
distinction between discrete sources of information and stochastic process 
(l,p. 'JOD, thus ignoring all the individual qualities of the information given, 
preserving only its statistic characteristics. In speaking of telegraph 
messages. Shannon points out that these messages consist of letter sequences 
which are’mot completely random'-and which, "in general form sentences and 
have the statistical structure of, say, English”. gc^on to say that "this 
structure allows one to make a saving in time (or channel capacity )by properly 
encoding the message sequences into signal sequences" (l,p.40). 

The successful appUcation of statistical methods in cryptography 
naturally led some investigators to the idea that a similar approach could be 
as promising in solving problems of automatic translating. Thus Weaver 
thought it most tempting to say that" a book written in Chinese is simply a 
booh written in English, which was coded into the "Chinese code" (2, p. 22), 
and to translate from one language into another one needs "to descend from 
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each language to the common base of human communlcation-the real but as 
jet undiscovered universal language- and then re-emerge by whatever parti- 
cular route is convenient" to the other individual language (2, p. 23), This 
idea being developed, one very naturally comes to the necessity of analysing 
the logical structure of language as a means of solving the problem of auto- 
matic translation. Investigations in this field imdertaken by 0. Jespersen (4), 
Ch, C. Fries (3), and others seemed to be providing mathematicians with 
material highly promising. Should it be achieved, the problem of automatic 
translation would Join as equal those profound problems united under the 
name of theory of information. Unfortunately, so it seems to me, we must 
refrain from this tempting road. The very nature of the problem of translation 
is such that individual features of the translated tesd cannot quite be ignored. 
This circumstance makes the direct application of the methods of the theory 
of information impossible, but it does afford certain other advantageous 
prospects. I beUeve here we are faced with a problem which, though sta- 
tistical in char acter^ requires special methods of analysis, similar to the 
experimental methods used in the study of natural phenomena. I shall note 
that it is Just the problems, at the borderline of two branches of science, 
that often prove to be most helpful in scientific research work. 

2. Some Peculiarities of Machine Translation. 

I should Uke to give a few examples to illustrate the necessity of consi- 
dering individual lexical peculiarities in translating. Investigation of lin- 
guistic structures can be of interest in many ways, but from the point of 
view of translation it aims, and here I am convinced, at secondary 
questions and, thus, leads away from the solution of our problem. The 
reason is that in taking to generalised structures, one can not but lose a 
number of peculiarities of the text which are of vital importance for the 
translation. Mathematically there does not exist a one-to-one correspondence 
between the sentence structures in different languages. Two English 
sentences of the same structure, when correctly translated into Russian 
may produce two Russian sentences of structures entirely different. 

(See Fig. 1). h is as easy to give sentences which are impossible to 
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translate correctly without knowing the context. In figure 2 a stanza from 
a poem by Swinburne is given. The pronoim "mine" in the last sentence of 
the stanza, can not be correctly translated into Russian without referring to 
the preceding sentence, while in the English text it presents no ambiguity. 

Some ot he r examples are given by Charles Fries in his book, "The Structure 
of English". While analyzing possible meanings of the phrase, "The King of 
England’s empire" (3, p. 265) he comes to the conclusion that the structural 
grouping here is ambiguous. The meaning of the phrase can be determined 
only by some supplementary means (and Fries suggests intonation for one). 

Thus it becomes evident that in many ca^es, a structiiral analysis is useless, 
and other means must be utilized to determine the meaning. The authors of 
the structural methods in linguistics are well aware of the shortcomings of 
their system. Thus, Fries writes in the book just mentioned: 

"In this book I have challenged the traditional uses of meaning as the tool 
of analysis in dealing with sentence structure". 

"... I have, not, however, repudiated "all uses of meaning" in 
linguistic analysis, and I have deliberately insisted that all substitution 
procedures demand for their use the control of certain aspects of meamng". 

(3, pp. 293-294). 

Our idea is that both lexical meaning and grammatical characteristics of 
the word can and should be considered in translating languages, a is highly 
unpractical to decline the information which can be thus obtained. We find in 
"Analytic Syntax" by Jespersen (4, p. 105) the following admission: "However 
much we may try to speak of pure syntax as apart from morphology (accidence) 
considerations of form will necessarily force themselves on us here and there". 
Precisely for this reason, in analysing the structure, recourse must be made 
to quite complex systems of supfdementary elements introduced into the 
structural systems which finally lead to the classical morphological analysis. 

The consideration of the lexical meaning of words as well as of their 
context may be useful in solving problems of coding. These problems are 
extremely important and I shall later return to them. Here I should only 
like to note that under certain conditions, great economy can be achieved in 
coding. There is a popular game for children in my country, which consists 
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in guessing a word, of which only three data are given: its first and its last 
letters, and the number of letters between these two. The guesser is allowed 
a certain number of attempts for suggesting any letter he likes; if any of them 
belong to the word, they are entered in their place. To win the game one must 
guess the whole of the word. I wonder whether children play this game in your 
country, but in any case it is quite instructive in solving code problems. It 
proves that under certain conditions, very few attempts are needed to guess a 
word. And with lexical meaning of the word taken into consideration the eco- 
nomy in coding still increases; take crossword pusszles as an illustration. 

I should like to note that codes of this type can be easily used for a dictionary 
stored In the computer. As it seems, it would not take too long to get the 
computer accustomed to solving crossword puzzles. 

3. Machine Translation from English into Russian at the USSR 
Academy of Scienc es. 

Having started work in machine translating, we very soon came to the 
conclusion that it should be orgardzed on lines different from those described 
in the reports on American experiments. In our opinion, excessive contact 
between the translation programme and the dictionary ascription of the control 
codes directly to the words in the dictionary cannot but limit the possibilities 
of translation making the solution of the problem extremely complicated. 
Therefore, we made it our point to work out basic principles of machine 
translation before starting. Our five basic principles are the following; 

1. Ma.yiTniiTn separation of the dictionary from the translation programme. 
This enables us easily to enlarge the dictionary without changing the programme, 

2. Division of the translation programme into two independent parts: 
analysis in the foreign language sentence, and synthesis of the corresponding 
Russian sentence. This enables us to utilize the same Russian s 5 nithesis 
programme in translation from any languages. 

3. Storing all the words in the dictionary in their basic form. This enables 
us to make use of the standard Russian grammar in the S 3 mthesis of Russian 
words. 

4. Storing in the dictionary a set of invariant grammatical characteristics 
of the word. 
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5. Determination of multiple meaning of the words from the context 
whereas their variant grammatical characteristics are defined by analyzing 
the grammatical structure of the sentence. 

These principles have prove d quite reliable in the practical test they 
were put to, and hence they must be considered as basic in the solution of 
the prc’clem. 

I shall describe here our dictionary and translation programme worked 
out for machine translating from English into Russian. 

Our dictionary for machine translation consists of two sections. 

The first section contains English words, coded into digit combinations. 

Here we have also dictionary information of the corresponding Russian words, 
together with their number in the Russian Section of the dictionary. Thus, 
for nouns the following information is given: gender, declension, soft or hard 
stem, presence or absence of sibilants in the stem, animate or inanimate 
object expressed, etc. ; verbs are given information concerning conjugation, 
aspect, etc. ; in the case of adjectives the only information given is soft or 
hard stem. We call this section of the dictionary the English Section. 

The other section does not contain ansrthing but Russian words coded 
into digit combinations. The second section is called the Russian section of 
the - dictionary. Every English word in the dictionary is provided with a 
certain ordinal number, that is with a special place- in- tbe-vocabulary 
indication. This compilation came as a result of linguistic analysis of mathema- 
tical texts, starting with Milne’s "Numerical Solution of Differential Equations". 
For the practical experiments in MT carried out on BESM (the USSR Academy 
of Sciences high-speed electronic computer) a dictionary of 952 English and 
1, 073 Russian words was compiled. 

For a number of English words (121 words, in our case), the place-in-the 
-vocabulary indication is replaced by special digit indication to show 
that these words have multiple meaning. The proper Russian word is chosen 
in this case by utilizing a special programme of automatic translation, which 
we callTdie Polysemantic Dictionary" 

K the spelling of the word in the text coincides exactly with that of a word in 
the dictionary (or rather their numerical codes coincide), it can easily be 
identified by the operation of matching. This is the principle used for 
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finding words in the dictionary. i 

In case the word in the text is inflected, i, e. has some grammar affix | 

(say, "s", or, "ing", or, ’’ed”), a special programme for discarding these 
affixes is used. Then the search of the word with the discarded affix should 
be repeated. 

To determine multiple meaning context analysis is performed which 
consists in analysing the surrounding words when both their meaning and 
grammatical characteristics are taken into consideration. The routine for 
determining the multiple meaning of a word has emerged from elaborate 
analysis of a great number of English texts. 

It is the Polysemantic Dictionary that deals with idioms. A "key word" 
is found in every idiomatic expression and marked in the dictionary 
"polysemantic". This brings about checking of the words preceding and 
following it for participating in the idiom. IE the answer is "yes", the 
translation is given to the idiomatic expression as a whole. 

Take for instance, the English word "able" which is ordinarily translated 
into Russian as the adjective "cnoc 06 HH^i"( capable), but when linked with 
any form of the verb "to be" (is, are, was, were, been, being) it can no 
longer be translated separately, instead it affects the translation of the verb, 
and the two of them acquire as their Russian equivalent the verb "wovb" 

( can). Therefore, before giving the translation "cnocofiHHM" for the word 
"able", the preceding word should be checked up for "is", "are", etc. If 
the aiiswer is "yes", the correct translation for the whole word combination 
is "movb" It should be noted that the system of the most simple and general 
criterions for determining the multiple meaning of a word (or a group of 
words) has required a lot of preliminary research work on the part of our 
linguists. 

If a word in the English sentence is not fomd in the dictionary, it is 
stored unaltered in the memory of the machine. When the translated sentence ‘ 

is put out, such a word will be printed in Latin script. 

A study for the design of an automatic dictionary presents special interest. 

In our group it has been carried out by L. N. Korolyov. Here are some of his 
results. 
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For the speed of the entire translating process the time spent in 
dictionary search is decisive. Therefore, much attention must be given to 
questions of speeding up this part of the programme. One of the quickest 
ways of finding words proved to be the following. The codes of the English 
words in the dictionary are arranged in the increasing order. Thus, by 
compai'ing the code of the word sought with that of a word taken at random 
from the dictionary, we can easily see whether to go on with our search in 
the section preceding or following our word. The method of search just 
described resembles very much that of finding roots of an equation by the 
"supposed conditions" method. It is remarkable that only 14 check- ups are 
required (14= Ig^ 10, 000) to find a word in a 10, 000-word dictionary by this 
method, and in a 30, 000-word dictionary, no more than 15 check-ups are 
necessary. 

Anotlier problem that has been studied by L. N. Korolyov is that of saving 
the memory space required for storing the dictionary. The "code compressing" 
method has been worked out for the purpose. 

The operation of compressing the codes to value a makes any code ^a. 

Let the codes be represented by some combinations of binary digits i. e. , 
of certain combinations of 0 and 1. 

Here are a few examples of the operation vo, "compressing the code to 
value a". 

1°. Discard the code positions, the ordinal number of which is greater 
than a. 

2°. If the length of a code being compressed is greater than a, divid ? it 
into sections so that the lengths of each section be less than o. 

This is followed by the binary arithmetic addition of the sections. Division 
into sections is correct when the code for the sum of these sections in 
length. 

3^. Here too, long codes are divided into sections but instead of binary 
arithmetic addition positional addition is used (1+1=0, 0+1=1, 1+0=1, 0+0=0) 
in order to obtain the compressed code. 

Codes for all the words in the dictionary are divided into several groups 
depending on the number of letters the word consists of. The operation of 
compressing v o is performed for each of these codes. The words in the text 
undergo the same "code compressing" operation v a before they are sought 
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in the dictionary. Thus matching is fulfilled for the "compressed code". 
Although the "code compressing" operation may result in having similar 

codes for two or more different words in the dictionary, the probability 

*) 

of the case has proved exceedingly small . 

Should it happen, however the codes of these words as, indeed, of all 
the words of that group will be compressed in a different manner, say with a 
shift by one position The corresponding group of words in the text will be 
treated in a similar way before being matched in the dictionary. 

The significance of this method lies not only in the fact that it provides 
considerable storage economy but in that it enables us to simplify the search 
routines as well as to speed up the whole translating procedure. 

The word being found in the dictionary, all the information concerning 
this word, including its place- in the vocabulary indications both in the 
English and in the Russian sections, and grammatical information as well, 
is taken from the dictionary to form the numerical equivalent of the word. 
All suDsequent operations are performed with these numerical equivalents. 
Every numerical equivalent is Stored in two cells of the memory, the 
grammatical indications having constant positions. Thus necessary informa- 
tion of the word can be acquired automatically. 

The value of the equivalents is not limited to the fact that they contain 
necessary information about words. The replacing of words by their nume- 
rical equivalents makes grammar part of the programme universal in 
application, since it no longer depends on concrete texts or dictionary. 

The automatic translation programme concerned with grammar is 
divided into two main parts, these being Analysis and Synthesis. 

In the first part the form of the English words, their place in the 
sentence, as well as their dictionary grammatical information are taken 


*) 

For a 2^® - word dictionary, when the codes are compressed to 
30 binary positions by means of the operation ^ a as described in 3°. , 
this probability is about 0. 0005. 


- 10 


into consideration with a view to determination of both grammatical form of 
the corresponding Russian words and their place in the Russian sentence. 

The resulting information is recorded in the numerical equivalent of the word, 
thus permitting to pass on to the second part of the programme, that is 
"Synthesis of the Russian sentence". Here, Russian words, taken from the 
dictionary in their basic form, acquire grammatical form in accordance with 
the characteristics resulting from the analysis. 

Both English and Russian Grammar is presented as a series of special 
schemes for the following parts of speech: verbs, nouns, adjectives, 
numerals. These are supplied with two more schemes, one dealing with 
syntactical analysis of the sentence, the other changing word-order in the 
Russian sentence if necessary. The working basis of each scheme is 
dichotomic analysis, i.e. , a system of "checking up" for the presence or 
absence of a certain grammatical (morphological or syntactical) characte- 
ristics of the analysed word. These alterr-ative check-ups may result in only- 
two answers, either positive or negative, which mean either a final conclusion 
and development of a certain grammar indication in the numerical equivalent 
of the -word, or passing on to the next check-up until the necessary grammati- 
cal characterictics of the word is completed. 

Different parts of the programme are applied in a sequence which can 
ensure the development of the indications necessary to carry out further 
operations. 

Figures 3 and 4 present part of the schemes for the Polysemantic 
Dictionary and for the English Noun. The following symbols are accepted in 
the schem.es: A/B, C/ m^eans passing on to No. B in the case of the positive- 
answer, whereas negative answer will result in passing on to No. C. Obviously 
A/B, B/ means passing on to No. B in both cases (that is without special 
checking-up) A/0, 0/ means that the final result is acquired and no further 
search is necessary. In the Polysemantic Dectionary scheme both figures and 
letters are used as symbols, whereas in the other schemes only figures are 
utilized. 

S. N. Razumovsky has been studying the logical structure of the schemes 
and programmes for machine translation. He has developed a system of symbols 
to fix the contents of the schemes in a unifying manner. In Figure 5 the English 
Noun Analysis scheme is present in the symbolized form. The symbol system 
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of S. N. Razumovsky allows a unified recording of the formation processes, 
thus permitting an automatic compilation of the machine translation programme. 
Figure 6 presents part of the information used to automatically compile a pro- 
gramme of analysis for an English noun. 

The Russian Synthesis programme is fully independent of the foreign 
language Analysis. The form of the Russian word is determined by the 
grammar characteristics found in the dictionary together with those developed 
in the English Analysis part of the programme. Hence, the Russian Synthesis 
part of the programme depends on Russian Section of the dictionary. Russian 
schemes may vary in form depending on the role relegated to the dictionary. 

It has been mentioned, that in our dictionary words are kept in their basic 
form, i. e. , nominative singular for novins, nominative singular masculine 
for adjectives, infinitive for verbs, etc. The primary concern of the Russian 
Synthesis programme is to modify the endings of the dictionary words, with 
necessary provision for the interchange of vowels and consonants, when 
required. 

The main difference between the Russian Synthesis programme and the 
Analysis programme (English Analysis in this case) lies in the fact that 
separate words and their characteristics in the former programme are 
considered with no reference whatsoever to the neighbouring words . 

Figure 7 presents part of the Russian Verb Synthesis scheme. 

In Figure 8 principle steps in the machine translating of an English 
sentence are given. The sentence: "The cause of this phenomenon will be 
considered in the following articles", goes to the operative memory in coded 
form, as a 146 digit number; 

2126080022162005080021140021261205002426 
0815288110815281500131227270006080022281505 
12300807083000121500212608001428272628 
13121510001607211222270805 
With every two digits coded in the binary system. 

Then the sentence is broken up into v;ords and the words are sought in 
the dictionary. 

For only five words of this sentence, we can find in the dictionary the 
corresponding Russian words, with its grammar characteristics attached. 
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These words are: 

1. phenomenon - flB.seHMe (noun, neutral gender, first declension, 

soft stem) 

2. consider - paccMaxpiiBaTb (verb, first conjugation, imperfect 

aspect, takes the accusative case) 

3. article - cxaTta (noun, feminine gender, second declension, 

soft stem) 

4. will - is not translated (modal verb; predicate) 

5 be - dHTb (verb, first conjugation, perfect aspect) 

Note that the machine could find the words "consider" and "article" only 
after it had discarded the endings "s" in "articles" and "ed" in "considered" 
For the rest of the words the indication is given in the dictionary that they 
have multiple meaning, which means that a special analysis of the sentence is 
required in order to choose the correct meaning of the word. 

The English word "in", most often translated as the preposition "b", may 
be translated in certain word combinations in a different way, say, preposition 
"k" interest in ( MErepec k ) or "c", or "npH " and so on. In our 
sentence context analysis shows that "in" should be translated as preposition 

All the dictionary information (the information taken from the Polysemantic 
Dictionary included) is recorded in the form of numerical equivalents of the 
words of the sentence. The Russian place-in-the-vocabulary indications of the 
equivalents furnish the following list of Russian words; 


npH^MHa 

3TOT 

HBJieHHe 

dHTb 

paccMaxpMBaTb 

(cause) 

(this) 

(phenomenon) 

(be) 

(consider) 



,B pjieflOBaTb 

CTaTbfl 




(in) (follow) 

(article) 



One can easily note that several words in the English sentence have not been 
translated into Russian (the, of, will), this being recorded as "omit" -indication 
in their equivalents. 

The grammatical analysis programme supplements the originally received 
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from the dictionary equivalents by a series of characterictics required later 
for the Russian Synthesis programme. Thus, for the word "article”, the 
English Analysis programme furnishes the following additional characteris- 
tics: plural (since the word in the text has the "s" ending), and prepositional 
case (since preposition "in" precedes the word). Together with characteris- 
tics obtained from the dictionary, programme characteristics furnish 
sufficient information for tne Russian noun Synthesis programme to produce 
the correct ending of the word "cTaTba” (article). 

For the word "follow", the English Verb programme develops the 
following characteristics: present participle ("ing" having been discarded), 
plural, prepositional case, (the two latter characteristics being inferred 
from the noun following our participle). 

Finally, the Russian Synthesis programme having been fulfilled, we get 
a Russian sentence, which is correct both semantically and gramatically. 
Here is the sentence: 

"npMqUHa 3TOrO SBJieHMfl CjUGT pacCMOxpeHa B CJieAyBnUX 
CTaTbHx" . 

I should like to emphasize the fact that from the very input of the English 
sentence into machine, the entire translation process has been carried out 
automatically with no human intervenience whatsoever. Enormous prelimi- 
nary research work is required of philologists to make the machine 
translate in the manner just described. In our group the linguistic research 
work has been carried out by L K. Belskaya, our Philologist-in-Chief , 
while the mathematical part of research has been done by the mathematicians 
I. S. Mukhin, L. N. Korolyov, S. N. Razumovsky, G. P. Zelenkevich, and partly 
by N. P. Trifonov. 

In Figures 9 and 10 you can see sentences translated by machine from 
English into Russian. In Figures 11 and 12 a few illustrations are given of 
incorrect translations, with mistakes due to errors in the coding. The tapes 
shown in these photographs have actually been produced by the machine. 

4. Further Studies in the Field of MT 

Our opinion is that principally, the lines of which machine translation of 
languages should be organized, have been sufficiently developed by now and 
the time has come to consider the opportunities for practical work in this 
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field on a larger scale. With this view, we have started rese^ch work In 
automatic translation from German, Chinese, and Japanese into Russian. 

In Figure 13 part of the German noun scheme is shown, in Figure 14 you can 
see part of the Chinese numeral, and in figure 15 part of scheme analysing 
Japanese verbs. These are our recent achievements. 

When taking up machine translation from Chinese and Japanese we had our 
doubts as to the problem of input in these languages. We have come to the 
conclusion by now, that Chinese telegraph code (Figs. 16 and 17) may 
perfectly solve the problem. 

The group of linguists engaged in further studies in MT includes 
I.K. Belskya, G. P. Zelenkevich, E. A. Khodzinskaya (German studies) 

A. A. Zvonov, V. A. Voronin (Chinese studies) and M.B. Yefimov (Japanese 
studies). 

We intend soon to take up the problem of multilingual machine translation 
with foreign languages both at the input and output, while Russian serves as 
interlanguage into which the input is first translated. The choice of Russian 
inter language in our case proves highly practical. It is worth noticing that the 
method we have suggested is of great help in solving the problem of 
multilingual MT. The diagram in Fig. 18 illustrates the translation of an English 
sentence E into the corresponding Russian R. Letter V stands for Vocabulary, 
letter A stands for Analysis part of the programme; ER stand for "English- 
into-Russian". Letter S stands for Synthesis programme. VA symbolizes that 
both Vocabulary and Analysis part of work is over. It is evident that when so 
much as VA is accomplished, we are fully provided with Russian equivalents, 
with all their grammatical characteristics attached. Thus we can easily pass 
on to, say, a Russian- French dictionary, and get the corresponding French 
equivalents with their necessary grammatical characteristics. Thus using 
only the French Synthesis programme we can obtain a French sentence 
automatically translated from English. 

We do not make any secret of our work, and last summer, when a group of 
American engineers were visiting our Institute, we mentioned our experiments 
in automatic translation carried out on BESM. We made a statement concerning 
our first achievements at the Conference on Computing Techniques in Moscow 
and at the two. international conferences in London and Brussels. Certain 
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Information on our first results was given in our first publications 
(5, 6, 7, 8). Nevertheless, the French journal "TSF Phono-Cin6-Electricit6" 
(1956, no. 730, p. 6) published not very long ago an article bearing the title 
"Pour percer le secret du cerveau electronique russe". 1 believe, it is clear 
from what was told above that we have no special "secret". We have found 
a method of solving the problem by combining mathematical approach with 
very concrete linguistic analysis, thus not going too far into formal 
methods of investigation. I shall conclude with a statement made by 
Jespersen, in his "Analytic Syntax" (4, pp. 13-14): 

"The symbols here introduced to some extent resemble the wonderful 
system of symbols which during the last few centuries has contributed so 
much to make mathematics (and in some degree logic) exact and more easy 
to manage than was possible with the unwieldly word-descriptions used 
formerly. My system aims at providing linguists with some of the same 
advantages. But it cannot pretend to the same degree of universality as 
either the chemical or mathematical S 3 rmbols. That is precluded simply 
because of the fact, which it is no use shirking, that langua(^ is everywhere 
socially conditioned and there is no getting away from that". 



AH FA VI Pick. VIE CTPVKTVPbt 








CyiHECTBMTEJILHOE (AHrjiMMCKag gacib) 
npoBepHTb aaHHoe cjiobo na us. 

npOBepMTb cJie.a:yBDmee cjiobo aa cymecTBMTejibHOe. 
BHpafiOTaTb npM3HaK aaxejibHOro na^iesa. 

npOBepHTb npe.m>rflymee ( HenocpeACTBeHKo) cjiobo 
Ha let. 

BHpacJOTaxb HMeHHiejibHHM najiex. 
npOBepuTb jiaHHOe cjiobo Ha it. 

ripOBepuTb it Ha najiMHue npHsnaKa KaKOro-jmfio 
poffa . 

B3HTb pop. OT (SJiHxaMiiiero npejimecTByKinero nofljiesa- 
mero. 

npOBepKa Ha najiMHHe npusaaKa effMHcTseHHOro mjih 

MHOxeCTBCHHOrO HHCJia. 

npoBepKa Ha najiHHMe npHsnaKa jiiodoro naziexa 

riposepKa Ha OKOHqaHwe - S. 

BapadOTKa npHsnaKa MKOxecTseHHOro nncJia. 
nposepKa npeziHjiymero cJiosa na cJiopMyjry de3= , 
BapadOTKa npn 3 HaKa powTejibHOro na^exa. 
npOBepKa npeflHAymero cJiosa na much (*). 

BHpadOTKa npM 3 HaKa ejiHHCTBeHHOro HMcJia. 

IlpoBepMTb npejiHjiyinee cjiobo Ha let. 

BapadOTKa npasnaKa HMeHMTejibHOro na^exa m nofljie- 
xamero . 

riposepHTb npewajiymee cjiobo na iiphshsk "cobs oaho- 
pOflHaM" . 

npOBepMTb HenocpejicTBeHHO npejtmecTBysDmee a CJie- 
ZiyDmee (oxHOcMiejibHO cosasa ojiHopOflHOro) cjiobo na 
npajiaraxejibHOe . 

npoBepaxb Bce cjiOBa na xo xe cjiobo, hxo a Aannoe. 
Bsaxb na^iex ox HaMaeHHOro cymecxBaxeJibHOro. 

Bssxb naaex ox dJiaxaamero npeamecxByBmero cymecx- 
BaxejibHOro. 

npoBepKa Ha OKOHnanae 's. 

Fig. 3 




|61 (a, 62) 

|look 

a(B,c, ) 

IlpoBepHTB cjienyiomee cjiobo (mjim OJtuxaMnmft cjieziy- 
lomnii npefljior) aa for (+). 

b(0,0) 

MCKATb (rjiaroji, I cnpaxeHMe, HecoBepmeHHBiii 

BMfl + BMHHTejibHBiH naflex) . 

c (dd, e) 

ripoBepMTb CJieayioiiiee cjiobo (aenocpeiiCTBeHHo) na 
upon. 

d (0,0) 

GMOTPETB (rjiaroJi, II cnpflxeHMe, HecoBepmeaHHi! 

BMfl). 

e(0,0) 

PACCMATPMBATt (rjtaroji, I cnpaarenMe, necoBepmeH- 
Hbifi BMff + BMHMTejibHHii naJies:). BcxaBHTb nocjie 

Hero (HenocpeacTBeHHo) KAK (uacTMua). 

|62(a,63) 

Imany, much 

a(B,c) 

ripoBepuTb npeflHjiymee cjiobo (aenocpeACTBenHo) 
na how. 

b{o,0) 

CKOJIbKO (TiHCJiMTejibHoe, He cKJiOHaeTCJi ) . 

c(d,e) 

npoBepHTb npeflbmymee cjiobo (nenocpeflCTBeHHo) 

Ha as. 

d(0, 0) 

CTOJIbKO aCE ('iMCJiHTejibHoe cKJioHneTca) . 

e(g, i) 

npoBepMTb aaHHoe cjiobo na much. 

f(0, 0) 

^8 nepejoflHTCH (HapeHMe). 

g(f, k) 

IIpoBepHTb npeabiaymee cjiobo (HenocpeacTsenHo) 

Ha very. 

h(0, 0) 

MHOPMM (npHJiaraTejibHoe, TBep^[aH ochobh, c 
nnmaoiMM) . 


ripoBepuTb npezcHflymee cjiobo na npefljior m cjieayE- 
mee Ha cymecTBuxejibHoe . 

j(0,0) 

MHOrO (napeHHe) . 

k(l,j) 

npoBepwxb cjieAyBmee cjiobo na cymecxBwxejibHoe . 

1(0,0) 

MHOrO (HMCJiMxejibHoe, CKJioHHexca ) . 

Fig. 4 
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22 


115(116,120) 

IlpOBepKa na HajiM^we npn3HaKa "MHoarecTBeHHOe 

MMCJIO" . 


116(117,118) 

npoBepKa Ha HajiMHMe npwsHaKa "1 jimko". 


117(0,0) 

JlOeaBHTb OKOHHaHHe -EM. 


118(0,0) 

flOdaBMTb OKOHHaHWe -yT. 


119(115,115; 

BsHTb ;taHHOe cjiobo 6e3 n3MeHeHMa H3 cJiOBapH, 
HO nepefl hum nocTaBHTb flpyroe cjiobo : EYfl - c 
OKOHHaHMeM, HaiifleHHHM no cxeme. 


120(0,0) 

flOfiaBHTb (k BYR-) OKOHHaHHe -ET. 


122(123,124) 

nposepKa Ha cjiobo MCnPABUTL. 


123(0,0) 

OxOpOCHTb TpK liOCJieflHMe fiyKBH M BMeCTO HHX 
flOfiasHTb K ocTaBmeMca nacTM -ETE . 


124(125,126) 

nposepKa Ha cjiobo nOKA3tIBATb. 


125(0,0) 

OTdpocMTb nocJiejiHMe mecTb dyiCB, saxeM k 
ocxasnieacH nacxH aofiaBHXb OKOHnaHne - ®MTE. 


126(0,0) 

HodasHXb K ocxaBneMcH nacxM cJiOBa OKOnnaHMe 

- MTE. 


128(123,130) 

nposepKa Ha cjiobo BbinMCJIfITB . 


129(157,157) 

nepeBOfl: BMCJMTEJIEffi# . BHpadoxKa npwsHaKa i 
"xsepsasi ocHOBa". 


130(131,132) 

npOBepKa Ha cjiobo MTTM. 


131(157,157) 

nepeBOfl; nPOMCXOUHniH^ . BHpadoxKa npMSHaKOB 
"MHrKaa ocHOsa c innnHimiM" . 


132(133,134) 

nposepKa na cjiobo nPEUDlECTBOBATb . 


133(157,157) 

nepeBOji: nPEZlHflyiU^ • BwpadoxKa npMsHaKOs 
"MHrKaji ocHOsa c nninHinMM'' . 


134(135,136) 

nposepKa na cjiobo yUPBMTB. 


135(157,157) 

nepesOfl: yflMBMTEJIBrf . BHpafioxKa npMSHaKa 
"xsepflaa ocHOsa". 


136(137,138) 

npOBepKa Ha cjiobo OTJMnATBCfl. 


137(157,157) 

nepeBOji: "pasJiHHHHw" . BHpadoxxa npHSHana 
"xBepziaH ocHOBa". 



Fig. 7 
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Fig. 8 


3tO 6bU!0 OCHOBaHO Ha 
4oporoM 3KcnepHiieHTe,npo- 
BCACHHOM MHOft H AOKTO- 

poM R. H. Richens, OT Ksm- 
6pHAHCCKOrO VHHBepCHTe- 
Ta, B KOTOpOM MM pa 3 * 
padorajiH mctoa nepescAa 
MaJIMX OrphlBKOB BU6paH- 
Horo TeKcra Ha HHOcrpaH- 
HMe H 3 WKH. Mm AaJiK or 
tjer 0 3TOM Ha KOH<j)epeH- 
UHH B Massachusetts b 
1952, no<y!6 Koroporo 
LB.M. KOMnaHHH b co- 
TpyAHHqecTBe c 

TayHCKHM yHHBepcHTeroM 
npHMCHKAH HaUIH MCTOAM 
HTOdM ABTb HarJiliAHyK) 
ACMOHcrpauHK), KOTopaa 6bi- 
jia orpaHKHCHa nepesoACM 
HecKORbKHX npeAau>KeHHi% 
c pyecKoro hb aHrAHft- 
ckhS. He HMeerca bosmohc- 
hoctb b HaCToamee BpeMa 
nepeBOAa KHHrH xaK npo- 
HSBeAeHHa RCKyccTBa. 


This was based onanex- 
ensive experiment done 
ymyseH and Dr. R. H. Ri- 
chens, of Cambridge Uni- 
versity, in which we wor- 
ked out a method of trans- 
lating small sections of 
selected text in foreign 
languages. We gave an 
account of this at a con- 
ference in Massachusetts 
In 1952, after which the 
Internationa! Business Ma- 
chines Company, in con- 
junction with Georgetown 
University, applied our 
methods to give a popu- 
lar demonstration which 
was limited to translating 
a few sentences form Rus- 
sian into English There 
is no possibility at pre- 
sent of translating a book 
as a work of art. 


Fig. 9 
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CMnOa M ABMIKEHMEM 






Fig. 12 


HEMEIIKI^ fl3bIK 

5 ( 6 , 11 ) 

6 ( 0 , 0 ) 

7(38,19) 

11(12,13) 

12(38,20) 

13(14,15) 

14(6,18) 

15(16,17) 

16(17,17) 

17(6,38) 

18(6,38) 

19(6,21) 

20 ( 0 , 0 ) 


CymECTBMTEJIbHOE 


ripoBepHTb npeziinecTByKimee cjiobo Ha HeonpeaejieH- 
hhM apTMKJIb. 

BHpaOoTaxb npHanaK "eflMHCTBeHHoe hhcjio" . 
npoBepMTb aaHHbe cymecxBUTejibHoe na npHsnaK 

"MecxoMMeHHoe" . 

npoBepMXb Ha HajiMHMe uMCJinxejibHoro nepea aan- 
hhm cymecxBMxejibHHM. 

npoBepMXb HaMflBHHoe HMCJiMxejibHoe Ha zwei, drei, 
vier, beide. 

npoBepMXb Ha HajiHHMe nepeji ztanHHM cjiobom onpe- 
zuejieHHoro apxnKJiH. 

nposepnxb HaMaeHHbiM apxnKJib na das, des, dem. 

ripoBepMXb npeflinecxByiomee cymecxBHxejibHoe na 
npMSHaKM "MecxoMMCHHoe" M CKJioHflexcH, KaK npvi- 
jiaraxejibHoe . 

HajibHeMraaH npoBepKa oflunaKOBo pacnpocxpannexcH 
Ha o(3a cymecxBMxejibHBie: «aHHoe m HaMaeHHoe. 

IIpoBepHXb Ha oKOHHaHMe (e)m mjim (e)s y 
aaHHoro (hjim HaMZi;eHHoro ) cymecxsuxejibHoro . 

npoBepHXb Hame cymecxBHxejibHoe Ha oKOH^aHwe e 
H HaMzieHHH^'; apxnKJib na der. 

npoaepHXb Ha HaJinnne nepea aaHHHM cymecxBH- 
xejibHbiM oflHoro ms cjiob: ein, am, im, bein, vom, 
aufs, durchs, fiirs. 

BHpadoxaxb npMSHaK "MHOscecxBeHHoe . 


Fig . 13 
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KdTAfiCKMM flSblK 


qMCJlHTEJIbHOE 


28(24,25) 

24(0,0) 

26(26.33) 

25(27,29) 

27(28,30) 

28(0,0) 

29 ( 0 , 0 ) 

30(28,31) 


31(28.32) 


npoaepHfb flaKHoe wMCJiHTejifaHoe aa najiii- 
que aepe;[{ hum ^opMaBia M 


nepaaoMSca nopaAKoatiM qHcaHTeabHUM,KO- 
Topoa aHaansiipyeTca no cxeMe npiinaraTaab- 
Hoe®. 


npoaepHTb aaHHoe nHcaHreabHoe Ha HanHMHe 
Hocaa Hero cycl^HKcoa eAHHimHocTM; 

a (i) Ji ,4 

0^,01 ^ i & , 


npoaepHTb AaHHoe wHcaHTeabHoe na 

(OAMB). 

isepBTb npeAHAyB?e,,caoBO 
MecTOHMeHBe: . 

lOpeAeJiMTeJibHoe Ma^OKMen 


HOC , 

9 oapeAaaMTeJibHoe 

qBcawTeabHoe • 


Henae . 
(oabh) He nepeBC«HTca7 


nepeaoAHTca KOJiHMecTBeHHbiM qacauTeJibHUM, 
KOTopoe aHanHBHpyeTca no cxeae cyuiecT- 
BHTejibHoe*'. 

flpoeepHTb npeflbiAysuee cjiobo hb irpaTa^aTeJib- 
Hoe MecTOHMeHBe 

, 


npoBapaTb npeAWAyuiee cnoao na npHsnaK 
npHiiarare-flibHoe. 

Fig. 14 


anOHCiOlM «3tfK 
11(12,13) 

I2(.a4.a4) 
13( 14.15) 

14(25,25) 

15(16,17) 

16(24,24) 

17(18,19) 

18(25,25) 

19(20,21) 

20(24,24) 

21(22,28) 

22(25,25) 

23(24,24) 


r Ji A r 0 Ji 

UpoBepHTb a^hhuA raaroA na HaABMue OROHnaHBA 
HHK WtA.)b MAK KJIK 

BBK Vim 

MAM 

BypaOoTaTb npMBHaKM cTpsAaTeabHoro aanora 
M MabABKTeAbHOrO HaKAOHeBHA M BepegTH K 
onpeAeASHWo speMeHM no cxene. 

npoBepHTb AaHHHa raaroA aa HaAHHwe OKOHna- 
hmK 

MAH WlA-M MAM mam 

Aj’A- (-“) BAH ^ ^ (-) mam M^M 

»WW . 

BapaOoTaTb npHsaaKH cirpaAaTeAbHoro aanora 
H npoHBBecTM A^^MeHinyio nposepKy. 

llpOBepMTb AClHHblM TAarOA HA HaAM^He OKOHnaHMft 
MAH k| MAH(J4 ?>?j MAHA^ 

BcTasHTb PAaroA MOHb, BwpadoTaib npMBHaKM 
HeonpeAeAeHHOfi $opMW aaa Hamero PAaroAa h 
nepeHTM k onpeAeAeHHD speMeHH no cxene. 

npoBepHTb a^hhu 2 PAaroA Ha HaAMnne OKOHnaHMii 

^(-)mam l^(-) £(-). 

BciaBMTb PAaroA MOqb, BupaOoTaTb npMBHaKM 
HB$MHMTMBa AAA HamePO PAaPOAa M npOMBBeCTM 

AaAbHeaaiyD nposepKy. 

npOBepMTb AaHHMa PAaroA Ha HaAiWHe OKOHnaHHa 
MAM . 

BcTaBHTb PAapoA AATb, BHpaOoTaTb npMBHaKM 
HHiMHMTHBa aaa Haaiepo pAaroAa h nepeSTW 
K onpeAeAeHRDo speMeHM no cxeMe. 

npoBepMTb A^HHua PAaroA Ha naASRHe OKOHManHa 
tj(-) MAH (-) . 

BCTaiBMTb PAaPOA A^Tb, BHpadOTaTb npMBHaKM 
MH$HHHTM3a aaa Hafliepo PAaroAa h npoMasecTM 
AaAbHeaiuyo nposepKy. 

BHpaOoTaTb npMBHaKM AeacTBHTeAbHoro saAora 
MBbABHTeAbHoro HaKAOHeHMB M nepeHTM K onpe- 
AeAeHHio BpeMeHH no cxeMe. 

Fig. 15 
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